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Gis the seventh letter of the English alphabet. Historians 
believe that it came from an Egyptian hieroglyphic, or 
picture symbol, for a boomerang-shaped throwing stick. 
The Greeks made it the third letter of their alphabet, and 
used it for the sound of our g. The Romans borrowed 
the letter from the Greeks, and used it for both g and k 
sounds, Later, they added a vertical stroke to it, and 

used the new form for the sound of g, and the older 
form for the k sound. See Alphabet. 

Uses. G or g is about the 16th most frequently used 
letter in books, newspapers, and other printed material 
in English. On a school report card, G can mean good; in 
physics, it indicates gravity; in dictionaries and refer- 


Development of the letter G 


The ancient , about 3000 B.C, 
wrote a symbol that represented a boom- 
erang. The letters G and C both devel- 
oped from this symbol. 


The „ about 1000 B.C, used 
a symbol that looked like a hook. 


The Greeks wrote the letter as a right 
angle about 600 B.C. They made it their 
third letter and called it gamma. 


The Romans gave the letter G its final 
form about A.D. 114. 
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Handwritten letters vary Roman letters have small 
from person to person. Manu- finishing strokes called serifs 
Script (printed) letters, /eft, that extend from the main 

ave simple curves and strokes. The type face shown 
straight lines, Cursive letters, above is Baskerville. The italic 
right, have flowing lines. form appears on the right. 


ence works, it stands for German. In geographic abbre- 
viations, G may stand for gu/f. In measuring weight, g 
stands for gram; in electricity, it is used to indicate con- 
ductance. 

Pronunciation. In English, a person pronounces 
hard g, as in gun, with the tongue back, its sides touch- 
ing the velum, or soft palate, and with the vocal cords vi- 
brating. G can also have the sound of j, as in ginger. In 
some English words derived from the French, such as 
garage and rouge, g has azh sound. When followed by 
h, in such words as high or bought, g is silent. In other 
words, gh may have the sound of f, as in rough and 
cough. 


The small letter g appeared during the A.D. 300s. 
Monks who copied manuscripts reshaped the letter in 
the 800s. By about 1500, the letter had its present form. 
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Special ways of expressing the letter G G 
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International Morse Code Braille 
International js 
Flag Code ve 
American Sign British Sign Semaphore Code 
Language Language 
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Computer letters have spe- 
cial shapes. Computers can 
“read” these letters either opti- 
cally or by means of the mag- 
netic ink with which the let- 
ters may be printed. 


Sans-serif letters are also 
called gothic letters. They 
have no serifs. The type face 
shown above is called Futura. 
The italic form of Futura ap- 
pears on the right. 


Z G 


G is a symbol used to rate the forces that act on riders in 
any kind of vehicle, whether an aeroplane, a spacecraft, 
or even a Ferris wheel. 

The earth's gravitational force acts on people whether 
they are stationary or moving at a constant speed. Grav- 
ity produces a standard acceleration (change of speed 
or direction) of one G. When a vehicle is accelerated, 
additional forces are observed. For example, a pilot who 
pulls a plane out of a dive feels an extra weightlike force. 
If the acceleration is twice the standard amount, it is 
rated at 2 G's. This means that the pilot's body must sup- 
port twice as much force as it normally does. At 2 G's, pi- 
lots feel they weigh twice as much as they do normally, 
at 1 G. After several seconds at 5 G's, a pilot's sight dims 
and he or she loses consciousness. A pilot can survive a 
force of 9 G's for only a few seconds. 

Gabardine is a fabric woven in such a way that it has 
diagonal lines of the yarn raised on one side of the 
cloth. This is called a twil/ weave. Gabardine may be 
made of worsted wool, mercerized cotton, spun rayon, 
or blends of synthetic fibres. It usually comes in widths 
of 112 centimetres or more in cotton and spun rayon, 
and 150 centimetres or more in wool. Manufacturers 
often use cotton and rayon gabardines for curtains, 
shirts, dresses, trousers, and uniforms. Wool gabardine 
is frequently used for uniforms, raincoats, and suits. The 
name gabardine also applies to raincoats made of wool 
gabardine. 

Gaberones. See Gaborone. 

Gable, Clark (1901-1960), was a popular romantic star 
of American films. He ap- 
peared in about 70 films, 
starting in the 1930's. Gable 
was best known for his 
role as the dashing adven- 
turer Rhett Butler in Gone 
with the Wind (1939). He 
won the 1934 Academy 
Award as best actor for his 
performance in /t Hap- 
pened One Night. 

Gable, whose full name 
was William Clark Gable, 
was born in Cadiz, Ohio. 
He worked in a tyre factory 
and as a lumberjack before 
becoming an actor. Gable began his film career in The 
Painted Desert (1931), His major films included Red Dust 
(1932), Manhattan Melodrama (1934), Mutiny on the 
Bounty (1935), San Francisco (1936), Boom Town (1940), 
Command Decision (1948), and The Misfits (1961). Gable 
served as an aerial gunner in the U.S. Army Air Forces 
from 1942 to 1944, during World War Il. 

See also Film industry (picture). 

Gabo, Naum (1890-1977), was a Russian-born sculptor 
who created constructions of metals, plastics, glass, and 
wire. The clarity and precision of his work suggest 
mathematical and scientific ideas. Early in his career, 
Gabo tried to break down the distinction between paint- 
ing, sculpture, and architecture. He tried to integrate 
space and time into sculpture, using transparent materi- 
als and movement created by electric motors. His later 
work used curved, transparent, overlapping surfaces to 
suggest weightlessness, movement, and space. 


Clark Gable 


Gabo was born in Bryansk, Russia. His brother was 
the sculptor Antoine Pevsner. Gabo worked in Europe 
until he settled in the United States in 1946. He was also 
a painter, designer, and architect. 

Gabon is a small, heavily forested country that lies on 
the west coast of Africa, straddling the equator. The cap- 
ital, Libreville, is just north of the equator on the Gulf of 
Guinea. Gabon is extremely rich in natural resources. It 
is particularly noted for its high-quality timber. Gabon 
also has some of the richest iron and manganese depos- 
its in the world. 

Most of Gabon’s people are farmers who live in small 
villages that lie along the coast or along the rivers. One 
of the inland towns, Lambaréné, became known 
throughout the world as the home of Albert Schweitzer. 
This much-honoured doctor, missionary, and musician 
built his hospital and leper colony near Lambaréné. See 
Schweitzer, Albert. 

Gabon was a French colony from the early 1900 until 
it became an independent republic in 1960. Its name in 
French, the official language, is République Gabonaise 
(Gabonese Republic). 

Government. Gabon is a republic. The people elect a 
president to a five-year term. The president is the gov- 
ernment's most powerful official. A Council of Ministers 
appointed by the president carries out the operations of 
the government. A prime minister heads the council. 
The National Assembly, Gabon’s legislature, has 120 
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members. The members are elected by the people to 
five-year terms. The president can adjourn the assembly 
and rule alone for as long as 18 months. 

The Gabonese Democratic Party is the dominant polit- 
ical party. Other parties include the Gabonese Progress 
Party and the National Rally of Woodcutters. 

People. Gabon is one of the most thinly populated 
countries in Africa, About half of the people of Gabon 
live in small villages along the coast, along the rivers, or 
in the thinly forested parts of the north. They clear the 
forests around their villages and plant bananas, cassava, 
and yams, their main food crops. The people also grow 
many other crops, including mangoes, oranges, and 
pineapples. Some villagers also rear livestock for meat, 
and many catch fish in the rivers. About 25 per cent of 
the people live in Libreville, the largest city. Other large 
cities include Port-Gentil and Franceville. 

There are many ethnic groups in Gabon. The Fang, 
the most important group, live in the northern part of 
the country. Once fierce warriors, they were feared by 
other ethnic groups and by Europeans. They now domi- 
nate the national government. The Omyéné, a small but 
important group of related peoples, live along the coast. 
They were the first to meet and deal with European trad- 
ers and missionaries. This gave them an early advantage 
in education and commerce. Small groups of Pygmies 
live in the thick southern forest, isolated from other peo- 
ple. They hunt and trap animals for food. 

The people in most parts of Gabon once lived in 
houses that had walls made of mud-covered branches 
and roofs made of woven grass. But now many of the 
houses have corrugated metal roofs, and Gabonese fam- 
ilies now try to save enough money to build houses that 
have cement walls. Most villages have a meeting place, 
where the older men of the village gather. 

Many Gabonese, especially those in towns, are Chris- 
tians. Others follow traditional African religions. Music 
and dancing play a major role in the ceremonies. 

About 90 per cent of the children go to primary 
schools, and the number attending secondary schools is 
increasing rapidly. About two-thirds of the people can 
read and write. Since the mid-1900s, the number of 
schools run by churches and by the government has in- 
creased considerably. Gabon has a technical school in 
Libreville and an agricultural school in Oyem. 
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Facts in brief about Gabon 


Capital: Libreville. 

Official language: French. 

Area: 267,667 km?. Coastline—800 km. 

Population: Estimated 1996 population—1,115,000; density, 4 
people per km?; distribution, 50 per cent rural, 50 per cent 
urban. 1967 census—448,564. Estimated 2001 population— 
1,297,000. 

Chief products: Agricu/ture—bananas, cacao, cassava, coffee, 
yams. Forestry—mahogany, okoumé. Mining—gold, iron ore, 
manganese, petroleum, uranium. 

National anthem: “La Concorde’ (‘Concord’). 

Flag: Three horizontal stripes, green, yellow, and blue. See Flag 
(picture: Flags of Africa). 

Money: Currency unit—franc. One franc=100 centimes. 


Land. Gabon lies on the equator, and is covered with 
thick forests. Many palm-lined beaches, lagoons, and 
swamps lie along the 800 kilometres of coast. Moving 
inland the land rises gradually to rolling hills and low 
mountain ranges that are cut through by valleys of the 
Ogooué River and its tributaries. Most of Gabon lies in 
the basin of the Ogooué. 

Gabon’s climate is hot and humid most of the year. 
Rainfall is heavy throughout the country, especially 
along the northern coast. Many regions receive as much 
as 250 centimetres of rainfall a year. The average annual 
temperature is about 26 °C. 

Economy. In natural resources, Gabon is one of the 
richest countries in Africa. Its forests have been its chief 
source of wealth. Wood from the huge okoumé trees is 
used for making plywood. Gabonese forests also pro- 
duce ebony and mahogany. Timber is the country's main 
export. On the fertile land of the northwestern region, 
many farmers grow cacao and coffee for export. But 
minerals such as iron, manganese, uranium, and petro- 
leum are increasingly important in Gabon’s export trade. 
Gabon is a member of the Organization of Petroleum Ex- 
porting Countries (OPEC). 

Formerly, most of Gabon’s people had a low standard 
of living. But since the mid-1900s, the development of 
the country's mineral resources has helped raise living 
standards by creating new employment opportunities 
and spreading social services throughout the country. 

The Ogooué River is one of Gabon’s chief means of 
transportation. Roads built during the mid-1900's link 


Albert Schweitzer’s hospi- 
tal and leper colony in 
Lambaréné became famous 
throughout the world as a 
haven for the sick. Schweitzer 
founded the hospital on the 
bank of the Ogooué River in 
1913. It has room for 600 pa- 
tients and their families. 
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various parts of the country. The Trans-Gabon Railway 
was built in the 1970's and 1980s. It links the port of 
Owendo and the interior. Some outlying regions of 
Gabon in the north, east, and southwest export their 
products through Cameroon or Congo. 

History. Portuguese sailors were the first Europeans 
to reach Gabon. They landed on its coast in the 1470s. 
Europeans carried on a slave trade with Omyéné people 
for hundreds of years. 

In 1839, France established a naval and trading station 
near the present site of Libreville. Missionaries arrived 
and opened schools. In 1849, a group of slaves freed by 
a French ship landed at the station, which was then 
named Libreville (free town). Later, French explorers 
paddled up the Ogooué River into the interior of the 
country. The timber trade developed around the 
Ogooué and the Gabon estuary near Libreville. 

By 1883, Libreville had become the capital of the new 
French colony of Gabon, and in 1910, Gabon became a 
colonial territory within the federation of French Equato- 
rial Africa. French companies acquired much land and 
gained complete contro! over Gabon’s foreign trade and 
its forestry products. Much of the country’s economy is 
still controlled by French companies. 

Gabon began to move toward independence after 
World War II (1939-1945). It gained internal self- 
government in 1957, and the legislature elected by the 
people chose a Council of Ministers. On Aug. 17, 1960, 
Gabon became independent. Leon Mba, who had been 
head of government since 1957, became president. 

In January 1964, Mba dissolved the National Assem- 
bly, and a month later, army rebels arrested Mba in an 
attempt to overthrow his government. But French troops 
came to Mba’s aid, crushed the revolt, and restored 
Mba to power. Mba was reelected in 1967, but he died 
the same year. Vice President Bernard-Albert Bongo 
succeeded Mba. In 1968, Bongo declared Gabon a one- 
party state and created the Gabonese Democratic Party 
as the country's only legal political party. Bongo was 
elected president in 1973. He changed his name to El 
Hadj Omar Bongo that year. He was reelected in 1979 
and 1986. 

Opposition political parties were legalized in Gabon 
in 1990. Multiparty legislative elections were then held, 
and Bongo’s Gabonese Democratic Party won a majority 
of the seats. Bongo was reelected president in 1993. He 
faced opposition candidates for the first time that year. 

See also Libreville. 

Gabor, Dennis (1900-1979), a Hungarian-born engi- 
neer, invented holography, a method of making three- 
dimensional photographs. He won the 1971 Nobel Prize 
for physics for his invention. See Holography. 

Gabor was born in Budapest. His father inspired him 
with stories about Thomas Edison and other inventors. 
Gabor graduated from the Technical College in Berlin in 
1924 and earned a doctor's degree in electrical engi- 
neering there in 1927. Gabor left Germany in 1933, after 
the Nazis rose to power. He arrived in England in 1934 
and became a British subject in 1946. Gabor received 
more than 100 patents for inventions. He wrote The Ma- 
ture Society (1972). 

Gaborone (pop. 96,000) is the capital and largest city of 
Botswana. It lies in the southern part of the country. For 
location, see Botswana (map). The city was formerly 


called Gaberones. Gaborone is a carefully planned city 
Much of it has been built up since 1966, when it became 
Botswana's capital. Gaborone has many modern govern- 
ment buildings and residential areas. It also has a na- 
tional museum and art gallery. The University of Bot- 
swana and an agricultural college are located in 
Gaborone. The government is a major employer in the 
city. An airport and a railway serve Gaborone. 

Gaborone was founded in the 1890s. It was a small 
village until it became the capital. The presence of the 
national government in Gaborone has helped the city 
grow rapidly. 

See also Botswana (picture). 

Gadhafi, Muammar Muhammad al-. See Qad- 
hafi, Muammar Muhammad al-. 

Gadolinium is a silver-white metal of the rare-earth 
group of chemical elements (see Rare earth). It was dis- 
covered in 1880 by the Swiss scientist Jean de Marignac. 
Marignac named the element after Johan Gadolin, a Fin- 
nish chemist. 

Gadolinium is found with other rare earths in the min- 
eral gadolinite. It is sometimes used in control rods of 
nuclear reactors to absorb neutrons produced inside 
the reactor. Gadolinium’s chemical symbol is Gd. The 
element's atomic number is 64, and its atomic weight is 
157.25. It is strongly magnetic at room temperature, but 
loses its magnetism when heated slightly. It melts at 
1313 °C and boils at 3273 °C Its density is 7.886 grams 
per cubic centimetre at 25 °C. 

Gadwall is a duck found in much of the Northern Hem- 
isphere. During the breeding season in spring, the grey- 
ish male gadwall contrasts slightly with the streaked, 
brownish female. In late summer and autumn, the male 
looks more like the female. The gadwall can be distin- 
guished in flight by the white patch on its wings close to 
its body. Gadwalls build their nests on dry land near 
shallow wetlands, where they feed mainly on water veg- 
etation. The female lays from 7 to 12 creamy-white eggs. 

Scientific classification. The gadwall is in the family Anati- 
dae. Its scientific name is Anas strepera. 

Gaea. See Titans; Uranus. 
Gaelic Athletic Association (GAA)—in Irish, Cu- 
mann Lúthchleas Gael—organizes and promotes tradi- 


The gadwall is a duck that lives in the Northern Hemisphere. In 
spring, the male, above, has greyish feathers. 


tional Irish games and pastimes. Its aim is to strengthen 
the awareness and love of national ideals in the people 
of Ireland, and to represent Gaelic games throughout 
the world. The GAA actively supports Irish culture and 
language 

The main games organized by the GAA are Gaelic 
football, hurling, handball, and rounders. The GAA or- 
ganizes competitions for all age groups, especially the 
young. These competitions range from intercounty 
events to the All-Ireland championships. The GAA also 
arranges some international matches. 

The GAA is the largest amateur sports association in 
Ireland. Its headquarters are at Croke Park, Dublin, in 
the Republic of Ireland. The GAA was founded in 1884. 
In 1922, it passed over the job of promoting athletics to 
the National Athletic and Cycling Association. 

See also Gaelic games. 

Gaelic football. See Gaelic games. 

Gaelic games are a group of physically demanding, 
skilful sports that are popular in Ireland and in many 
other parts of the world, wherever there is a large popu- 
lation of Irish people. The three major sports that make 
up the group are Gaelic football, handball, and hurling. 
Camogie, a form of hurling played by women, also be- 
longs to this group of sports. 

The controlling body for Gaelic football, handball, 
and hurling is the Gaelic Athletic Association (see Gaelic 
Athletic Association). A camogie association, which was 
founded in 1912, controls the sport of camogie. 

All the counties of Ireland play Gaelic football, hand- 
ball, and camogie. But hurling is played mainly in the 
provinces of Leinster and Munster, and in the Galway 
region of Connacht. 


Gaelic games 5 


Gaelic football (called peż/ in trish) is played on a 
grass pitch. The pitch’s dimensions may vary from a 
minimum area of 127 metres by 76 metres to a maximum 
area of 145 metres by 91 metres. The two opposing 
teams each have 15 players, consisting of a goalkeeper, 
six defenders, two centre fielders, and six forwards. The 
goalposts, similar to those used in rugby, stand 6.4 me 
tres apart and have crossbars. 

The ball used resembles a soccer ball. A player may 
kick it, punch it, or handpass it (hold it with one hand 
and hit it with the other). He may catch the ball, but he 
can take only four steps before playing it (passing or 
kicking it to a colleague or attempting to score). A player 
scores one point if the ball passes between the posts 
and over the crossbar. A goal (worth three points) re 
sults if the player gets the ball under the crossbar. The 
goalkeeper is the only player allowed to pick the ball up 
directly from the ground, All other players raise the ball 
with the combined use of their hands and feet. 

Gaelic football is a fast game played, at championship 
level, over 80 minutes (two halves of 35 minutes with a 
10-minute interval). Play is continuous, with no stop- 
pages for injuries. The outstanding features of the game 
are fielding (high catching), solo runs, and spectacular 
scores. 

The premier competitions are between counties. A 
county team is selected from the best club players 
within each county. The All-Ireland Championship, the 
major competition, is played during the summer months 
with the final on the third Sunday in September. The 
final is played at Croke Park, Dublin, the Gaelic Athletic 
Association's headquarters. The National League is 
played from October to April. There is also an inter- 


Cumann Lúthchleas Gael 


Gaelic games include the sports of Gaelic football, above left, and hurling, above right. These 


fast, demanding games are popular in most pai 
enjoy watching both these sports. 


rts of Ireland. Crowds of enthusiastic spectators 
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provincial competition. The club teams play their own 
championships within the counties. Most parishes have 
adult club teams and a range of juvenile teams. 

Hurling (/omdint in Irish) is said to be the fastest field 
game in the world. The playing field is of the same size 
as for Gaelic football and 15 players of each team line up 
in a similar fashion. Each player uses a stick called a Aur- 
ley (camán in Irish), which is made from ash. The hurley 
is about 1 metre in length. It is like a hockey stick but 
has more give. The ball (s/iotar) is 90 millimetres in diam- 
eter and is made of cork bound firmly with woollen 
thread and then covered with leather. The rims, where 
the leather is joined, stand out from the surface. The ball 
may be struck with either side of the bas (wide part of 
the hurley). 

During play, the ball may be struck while stationary 
on the ground or while in motion. A player may strike 
the ball while it is in the air either to continue its flight in 
the same direction or to change its direction. A player 
may not pick up the ball from the ground with his hand, 
but must raise it with the hurley, usually in a scooping 
motion or in a rolling motion. A player may catch the 
ball in flight and may pass it by hand or by kicking it if 
necessary. Hurling is scored in much the same way as 
Gaelic football. 

When a foul is committed, a free puck is taken by lift- 
ing the ball from the ground and striking without hand- 
ling. If the ball is driven out of play at the side lines, a 
free shot is taken by the opposition from outside the 
boundary of the playing area. The ball is hit with the hur- 
ley in the manner of a golf shot. 

Hurling is very fast. Good players can drive the ball at 
speeds of up to 145 kilometres per hour. The ball may 
cover a distance of more than 90 metres. A game lasts 70 
minutes and play is continuous. 

An aspiring hurler can start playing in competitions 
before the age of 10. Adult hurling competitions are 
similar to Gaelic football and are played at the same 
time of the year. The All-Ireland hurling final takes place 
at Croke Park, Dublin, on the first Sunday in September. 

Camogie (Irish camogaiocht) is basically the game of 
hurling played by women. The Camogie Association 
was formed in 1912, and the first competition was 
played between the Irish universities in 1915. This con- 
test was for the Ashbourne Cup, and this championship 
is still regarded as an important competition. 

All the skills of hurling apply in camogie. But there 
are only 12 players in a camogie team. The game is 
played on a smaller pitch, measuring between 90 metres 
by 60 metres minimum and 100 metres by 70 metres 
maximum. The positions of the players on the field are 
goalkeeper, one fullback, three halfbacks, three centre 
fielders, three half-forwards, and one full-forward. No 
physical contact is allowed in camogie. The game has 
two halves of 25 minutes each. The scoring is similar to 
that of hurling. 

Handball. The ancient game of handball (Irish 
liathróid laimhe ) has been popular in Ireland since pre- 
Christian times and is similar to a game that was played 
by ancient Egyptians. Irish emigrants took handball to 
the United States and Canada, where it became popular 
(see Handball). 

Originally played in the open air, handball is now an 
indoor game in Ireland, played as singles or doubles. A 


unique glass court was built at Croke Park, Dublin, in 
1970, and the world championships were staged there. 
Since then, handball has enjoyed a great upsurge of 
popularity. 

History. Ancient manuscripts indicate that Gaelic 
games go back to pre-Christian times. Most of the refer- 
ences are to hurling, and this game figures in some of 
the myths and legends of Ireland. During the Anglo- 
Norman period, which began in the 1100s, the English 
passed laws in Ireland forbidding hurling. John Dunton, 
an Englishman, wrote the first description of a hurling 
match in the 1600s. Irish emigrants during the 1800's 
took Gaelic football with them to Australia, where it 
formed the basis of the game called Australian Rules 
football. 

In 1884, Michael Cusack realized the importance of 
establishing a national identity by reviving the traditional 
Irish pastimes. With this end, he helped found the 
Gaelic Athletic Association. The revival movement 
spread rapidly, leading to the establishment of clubs 
throughout the country. 

The most successful clubs in hurling are, in order of 
All-Ireland championship winners, Cork, Tipperary, and 
Kilkenny. The most famous hurlers of all time were 
Christy Ring, of Cork, and John Doyle, of Tipperary (see 
Ring, Christy). Both players won eight All-Ireland med- 
als. Other famous players include Eddie Keher, of Kil- 
kenny, who scored a record 2 goals and 11 points at an 
All-Ireland final in 1971; Mick Mackey, of Limerick; and 
Nick Rachard, of Wexford (see Keher, Eddie, and 
Mackey, Mick). 

Top Gaelic football clubs are Kerry and Dublin. One 
of the most famous players of Gaelic football is Dan 
O'Keeffe, of Kerry, who won a record seven All-Ireland 
medals. Other notable players include Mick O'Connell, 
of Kerry; Sean O'Neill, of Down; and Kevin Heffernan, of 
Dublin. 

Gaelic language belongs to the Celtic branch of the 
Indo-European family of languages. The Gaels intro- 
duced it to Ireland from central Europe (see Gaels). Irish 
invaders took it to Scotland about A.D. 500. Irish Gaelic 
and Scottish Gaelic shared a common written form but 
developed as separate spoken forms beginning in the 
900s. Spoken Irish began to split into dialects after 1200. 
The three main dialects are those of Munster, Connacht, 
and County Donegal. 

Invaders from England tried to impose the English 
language upon the Irish and Scots, beginning in the 
1100's. By 1800, Gaelic speakers were in the minority in 
Scotland. By 1851, only about a quarter of the popula- 
tion of Ireland spoke Gaelic. 

In 1922, Irish became the official language of Ireland. 
It is the only Celtic language to receive full state recog- 
nition and support. Today, about 30 per cent of the peo- 
ple of Ireland can speak Irish. But only a small number 
of them use Irish daily (see Ireland (Language). About 
80,000 people in Scotland speak Gaelic. 

See also Alphabet (picture: Gaelic). 

Gaelic League. See Ireland, History of (The growth of 
nationalism). 

Gaelic literature includes all the writings in the 
Gaelic language. But often the term is used only for the 
Gaelic literature of Scotland. For the Gaelic literature of 
Ireland, see Irish literature. 


Irish invaders introduced Gaelic into Scotland about 
AD. 500 (see Gaels). Spoken Scottish Gaelic diverged 
from spoken Irish Gaelic in the 900s. But the two lan- 
guages shared a common written form for centuries. 
The Book of the Dean of Lismore is the first important 
manuscript to show Scottish Gaelic. It was written about 
1520 and includes Scottish and Irish ballads and Com- 
mon Gaelic poetry by poet-minstrels called bards (see 
Bard). 

Scottish Gaelic is rich in poetry, but poor in prose. 
Mary Macleod and John MacDonald (lain Lom) were 
among the chief poets of the 1600s. Alexander Macdon- 
ald and Duncan Ban Macintyre outshone them in the 
1700. interest in ancient literature increased after the 
1760s, when James Macpherson published alleged 
translations from the legendary poet and warrior Ossian. 
The poets Sorley Maclean and George Campbell Hay 
began a literary revival in the 1940's that continues 
today. 

Gaels are members of the Goidelic (Gadhelic) branch 
of the Celtic-speaking peoples. The Goidels came from 
the European continent and settled in Ireland. From 
there, some went to the Isle of Man, off the coast of 
northwest England. 

The name Scotti was used for Irish people in Latin 
documents, About A.D. 500, some Irish Scotti settled in 
Scotland and gave the country their name. The Gaels be- 
came the ancestors of the Scottish Highlanders. Today 
the term Gaels often means the Highland Scots, but if 
language alone is considered, the Irish have an equal 
right to the name. 

Gaeltacht. See Irish language. 

Gagarin, Yuri Alekseyevich (1934-1968), a Soviet 
air force pilot, was the first human to travel in space. The 
Soviet cosmonaut (astronaut) circled the earth on April 
12, 1961, at a speed of more than 27,400 kph. From blast- 
off to landing, his trip 
lasted 1 hour and 48 min- 
utes, His spacecraft Vostok 
I was in orbit for 89.1 min- 
utes. At the highest point, 
Gagarin was about 327 
kilometres above the earth. 
He was killed in a plane 
crash in 1968. 

Gagarin was born near 
Gzhatsk, west of Moscow. 
He attended vocational and 
technical schools and 
graduated from the Soviet 
air force cadet training 
centre, 

See also Astronaut, with picture. 

Gage, Thomas (1721-1787), a British general, gave the 
orders that resulted in the first battle of the American 
Revolution (1775-1783). In 1774, he was appointed gover- 
nor of the province of Massachusetts in the American 
Colonies. Although Gage and his American wife were 
personally popular, he found the people increasingly 
defiant. In April 1775, he heard that the people were col- 
lecting military supplies in Concord, and he ordered 
troops to seize the supplies. His soldiers were fired on 
in Lexington and Concord, and suffered heavy losses. 
Two months later, Gage ordered the attack on Breed’s 
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Hill in the Battle of Bunker Hill, but it was so costly that it 
led to his recall. 

Gage was born in Firle, Sussex, England. He entered 
the army in 1741, and arrived in North America with 
General Edward Braddock in 1755. He participated in the 
Seven Years’ War. In 1760, he became governor of 
Montreal, and from 1763 to 1775, was British com- 
mander in chief in North America. 

Gaia is the idea that the earth is a living organism 
which functions as a unified whole to regulate condi- 
tions in the air, land, and water. Scientists call Gaia a 
hypothesis—that is, a possible explanation for what they 
have observed. It was named after Gaia, the ancient 
Greek goddess of the earth (also spelled Gaea or Ge). 

Scientists have long known that living things alter the 
environment. Plants, for example, take up carbon diox- 
ide from the air and give off oxygen. The Gaia hypothe- 
sis goes further, suggesting that life might actually keep 
the environment suitable for life. According to the the- 
ory, all living things—from the tiniest cells to the largest 
plants and animals—interact to create the environmental 
conditions that they need. 

An example of how Gaia might work can be found in 
a tropical rainforest. Trees give off water through their 
leaves in a process called transpiration. By adding hu- 
midity to the air, the trees increase the number of rain- 
storms that occur. As a result, the environment neces- 
sary for a rainforest is maintained in two ways. First, the 
rain keeps the trees watered. Second, rain clouds block 
the sun to keep the forest from overheating. 

The Gaia hypothesis was first presented in 1968 by 
James Lovelock, a British chemist, biologist, and inven- 
tor, He and American microbiologist Lynn Margulis 
have since refined the idea. The theory has aroused 
scepticism and controversy among scientists, some of 
whom consider aspects of it unscientific or unoriginal. 
Other experts think that research on Gaia may add to 
our understanding of serious environmental problems, 
such as the warming of the earth by the greenhouse ef- 
fect and mass extinctions. 

Gaillardia is a type of flower that looks like a daisy 


WORLD BOOK illustration by Lorraine Epstein 


The gaillardia has a disc of dark tubular flowers in the centre 
surrounded by yellow or red ray flowers with long petals. 
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with a dark-coloured disc and yellow or red rays. Most 
gaillardias are native to the central and western United 
States, but they are also grown as garden flowers else- 
where. 

The head really consists of two kinds of flowers—the 
tubular flowers in the disc, and ray flowers with long 
petals. The plant may be an annual, a biennial, or a per- 
ennial. Some types grow 90 centimetres high. They 
grow from cuttings or from seeds, depending on the 
type, and thrive in sunny, open places. 

Gaillardias produce many flowers from June to frost 
in autumn. The yellow rays of Gaillardia pulchella have 
bases of rose-purple. Other types of gaillardias have 
canary-yellow petals, and crimson or maroon discs. 

Scientific classification. Gaillardia belongs to the daisy fam- 
ily, Compositae (Asteraceae). A common type is Gaillardia pul- 
chella. 

Gainsborough, Thomas (1727-1788), was one of the 
greatest British painters. He is famous for his portraits, 
but he also painted many landscapes. Gainsborough fur- 
ther developed the conversation piece, a type of paint- 
ing that consisted of a group of individuals in a land- 
scape or an interior setting. 

Gainsborough was born in Sudbury, Suffolk, England. 
His father was a cloth merchant. Thomas showed a tal- 
ent for drawing and painting and went to London to 
study under a silversmith at the age of 13. One of his 
first instructors was the French artist Hubert Francois 
Gravelot. The landscapes of the Dutch painters Jacob 
van Ruisdael and Jan Wynants also influenced him. After 
Gainsborough married in 1746, he began to establish his 
reputation painting portraits. In 1759, he moved to Bath, 
the famous spa town in the west of England. 

In Bath, Gainsborough won immediate success by 
painting portraits of the fashionable tourists. As was cus- 
tomary at this time, his portraits intentionally flattered 
his subjects. But Gainsborough also possessed a re- 
markable sensitivity to his subjects, whom he portrayed 
as charming and graceful. In this respect, he continued 
the tradition of Sir Anthony Van Dyck, who had painted 
at the English court from 1632 to 1641. 

In 1768, Gainsborough helped found the Royal Acad- 
emy of Arts, a London-based association of artists. He 
moved to London in 1774. There he painted portraits of 
King George III and the royal family. Gainsborough also 
painted portraits of leading aristocrats, politicians, writ- 
ers, and actors of the day. His celebrated subjects in- 
cluded the Irish dramatist and politician Richard Brins- 
ley Sheridan and the British prime minister William Pitt. 

Gainsborough's early portraits are detailed in Style. 
His later ones are less detailed and more sketchy. Gains- 
borough's most famous work is The Blue Boy, an ele- 
gant portrait completed in 1770. It shows the artist's 
preference for cool blue and green colours, in contrast 
to the reds, yellows, and browns of his rival portrait 
painters, Sir Joshua Reynolds and George Romney. 

Gainsborough had a long and brilliant career asa 
portrait artist. At the end of his life, he returned to his 
first love, landscape painting. 

See also Siddons, Sarah Kemble (picture). 

Gairy, Sir Eric (1922- ), was prime minister of Gre- 
nada from 1974 to 1979. He was prime minister when 
Grenada became fully independent in 1974. 

Gairy was a local trade union leader when, in 1950, he 


founded the Grenada United Labour Party. Gairy’s lead- 

ership was widely opposed and there were demonstra- 
tions against him and a general strike during his time in 
office. The opposition parties charged that Gairy was in- 
creasingly autocratic and corrupt. He was eventually de- 
posed in a bloodless coup. 

Sir Eric Matthew Gairy was born in St. Andrews, Gre- 
nada. He was knighted in 1977. 

Gait. See Horse (Gaits). 

Gaius was a great Roman teacher and organizer of law 
who lived in the A.D. 100s. He wrote the /nstitutes, a be- 
ginner's introduction to Roman law. The /nstitutes of Jus- 
tinian was based in part on Gaius’s /nstitutes (see Justin- 
ian Code). Gaius's writings help law students of today 
trace the history of the development of law. Scholars re- 
discovered the /nstitutes in 1816, ona manuscript that 
had been covered by some writings of Saint Jerome. 
Gajah Mada (1300?-1364), a Javanese statesman, was 
the most outstanding chief minister of the empire of 
Majapahit, based in eastern Java. According to legend, 
Majapahit extended its control over most of the islands 
that make up present-day Indonesia. 

Gajah Mada was born a commoner. According to 
Javanese chronicles, when Gajah Mada was a young of- 
ficer he helped to save the throne of Jayanagara, who 
ruled from 1309 to 1328. Gajah Mada was rewarded with 
high posts. But the king took away Gajah Mada‘s wife, 
and Gajah Mada persuaded the court doctor to murder 


Oil painting on canvas (1770; Huntington Library and Art Gallery, San Marino, California, USA. 
The Blue Boy, above, is Gainsborough’s most famous painting. 
It reflects his elegant style. Gainsborough posed many of his 
subjects in idealized landscapes. 


the king. Under the next ruler, Queen Tribhuwana, 
Gajah Mada was appointed patih, the highest officer of 
state. From 1331, he conquered many neighbouring ter- 
ritories. Under Queen Tribhuwana’s successor, Hayam 
Wuruk, Gajah Mada extended Majapahit's rule over east 
Java and the islands of Madura and Bali. 

See also Hayam Wuruk; Majapahit. 

Galago is a tree-dwelling African animal known for its 
ability to leap great distances among the branches. Gala- 
gos jump with their long hind legs as frogs do. Some 
galagos can leap 4.5 metres. The largest of the nine spe- 
cies is about the size of a large squirrel, and the smallest 
is only about 15 centimetres long, excluding the tail. 
Galagos belong to an order of animals called primates, 
which also includes apes. 

Galagos, which are sometimes called “bush babies,” 
sleep during the day and become active at night. Their 
large eyes help them see well in the dark. Galagos feed 
on many kinds of insects and also eat small birds, eggs, 
fruits, lizards, and sap from trees. 

A galago has soft, woolly fur and a long tail. Its fin- 
gers, toes, palms, and soles have fleshy pads that help it 
grasp tree branches and trunks. Galagos also use their 
hands to seize prey and to handle objects. They comb 
their fur with their lower front teeth, which point for- 
ward. The teeth are also used for scraping away bark 
from trees to obtain sap and gum for food. The galago 
uses the bristles on the lower side of its tongue to re- 
move hairs that get caught in its teeth. 

Scientific classification. Galagos make up the family Gala- 
gonidae and the genera Galago and Otolemur. Common species 
of galagos are G senegalensis and O. crassicaudatus. 
Galahad, Sir, was the noblest and most virtuous 
knight in the legends of King Arthur's Round Table in 
medieval Britain, Galahad first appears in the Vulgate 
Cycle, a group of French-prose Arthurian romances dat- 
ing from about 1215. He is primarily a figure in the quest 
for the Holy Grail, when he arrives at Arthur's court and 
sits in the Siege Perilous. This seat was reserved for the 
knight so pure that he would someday find the Holy 
Grail, often depicted as the cup or dish used by Jesus at 
the Last Supper. See Round Table. 

Galahad was the illegitimate son of Sir Lancelot, one 
of the greatest knights of the Round Table, and King Pel- 
les’ daughter, sometimes known as Elaine of Astolat. 
Galahad was also supposedly the last descendant of Jo- 
seph of Arimathea, a follower of Christ. 

On the feast of Pentecost, Galahad and other knights 
of the Round Table saw a brief vision of the Holy Grail. 
The Grail appeared suspended in the air and covered 
with a cloth. This vision stirred Galahad and other 
knights to search for the castle where the Grail was kept. 
After a number of years and many adventures, Galahad 
and several other knights found the castle. For the story 
of their search, see Holy Grail (The search for the Grail). 

The story of Galahad also appears in Sir Thomas Mal- 
Ory’s Le Morte Darthur (1470). Galahad became popular 
in later English literature largely because of his depic- 
tion in a poem by Alfred Lord Tennyson. The poem in- 
cludes the famous lines, “My strength is as the strength 
of ten/Because my heart is pure.” 

Galah is a common pink and grey cockatoo of Aus- 
tralia. The galah is 35 centimetres long. It feeds on the 
seeds of grasses and other plants. Large flocks attack 
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The galago is a small tree-dwelling African animal that is active 
at night. The galago’s large eyes help it see in the dark. 


crops and can cause considerable damage. Galahs are 
seen in many Australian cities. They lay four to five white 
eggs ina nest lined with gum leaves. Galah is also an 
Australian slang term for an empty-headed person. 

Scientific classification. The galah belongs to the parrot 
family, Psittacidae. It is Cacatua roseicapilla. 

Galapagos Islands lie in the Pacific Ocean about 970 
kilometres west of Ecuador, and belong to Ecuador. 
They are also called the Archipiélago de Colón (see Ec- 
uador [map)). 

The Galapagos are made up of volcanic peaks and 
cover an area of 7,844 square kilometres. The islands 
were once known as the Enchanted Isles. Pirates buried 
their stolen treasure there, and castaways found the is- 
lands a refuge. Mutineers were sometimes left there. 
About 6,200 people live on the islands. 

Strange birds and animals live in the Galapagos. They 
include a rare cormorant that cannot fly; the penguin 
(widely believed to live only in the Antarctic); and mock- 
ingbirds of a type unknown elsewhere. There are giant 
tortoises that weigh more than 230 kilograms. The Span- 
ish word for the tortoises, ga/dpagos, gave the islands 
their name. 

Most fantastic of all the animals in the Galapagos are 
the lizards called iguanas. Many of them are over 1 
metre long. More familiar creatures include herons, sea 
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Marine iguanas inhabit the rocky coastlines of the Galapagos 
Islands. These unique lizards swim out into the surf to eat sea- 
weed. They are the only lizards known to feed in the ocean. 


birds called boobies, and scarlet crabs, which are the 
same as an Atlantic species from which they have been 
separated for possibly 35 million years. In 1835, Charles 
Darwin made a study of the animals found on the 15 is- 
lands. 

The five largest islands are Isabela (Albemarle), Santa 
Cruz (Indefatigable), San Cristóbal (Chatham), Fer- 
nandina (Narborough), and San Salvador (James). In 
1942, Ecuador allowed United States troops to establish 
a base on the Galapagos to guard the Panama Canal. The 
United States returned this base to Ecuador in 1946, 
after World War Il. 

See also Darwin, Charles R. 

Galatia was a region in central Asia Minor, a region 
that is now central Turkey. It was named after the Gauls, 
who were called Ga/atai by the Greeks. The Gauls 
crossed into Asia from Europe in 278 B.C. and overran 
parts of Asia Minor. Attalus, king of the Greek city of 
Pergamum, defeated the Gauls in 239 B.C., and forced 
them into eastern Phrygia, later named Galatia. Attalus 
later set up the famous statue of the Dying Gaul to cele- 
brate his victory. 

The Galatians lived in the countryside and frequently 
raided the Greek cities near them. The Romans defeated 
the Galatians in 189 B.C., but allowed them to keep their 
tribal government. 

The emperor Augustus made Galatia a Roman prov- 
ince in 25 B.C. A famous inscription, written by Augustus 
to describe his deeds, was found in Galatia‘s capital city, 
Ancyra (today called Ankara, capital of Turkey). The 
apostle Paul visited Galatia twice and wrote an epistle 
(letter) to the Christians there. 

Galatians, Epistle to the, is the ninth book of the 
New Testament of the Bible. It is a letter from the apos- 
tle Paul to the churches in the Roman province of Galatia 
(in what is now central Turkey) and was written in about 
A.D. 53. 

Paul wrote the letter to counteract the influence of 
other apostles who had travelled to Galatia after Paul 
had left. These apostles taught the Galatians that they 
should observe the Jewish law. In his letter, Paul 
strongly rejected this teaching. He did this in part by ar- 
guing that he himself was a true apostle, appointed by 


God. He also argued that the Jewish law was temporary 
and was intended to come to an end with the arrival of 
Jesus Christ. 

See also Paul, Saint; Bible (Books of the New Testa- 
ment). 

Galaxy is a system of stars, dust, and gas held together 
by gravity. Galaxies are scattered throughout the uni- 
verse. Galaxies range in diameter from a few thousand 
to half a million /ight-years. A light-year is the distance 
that light travels in a year—about 9.46 trillion kilometres. 
Large galaxies have more than a trillion stars, and small 
galaxies have fewer than a billion. 

Astronomers do not know how many galaxies there 
are. They have photographed millions of galaxies 
through telescopes and believe there are billions. 

The solar system lies near the edge of a galaxy called 
the Milky Way. Only three galaxies outside the Milky 
Way can be seen from the earth without a telescope. 
People in the Northern Hemisphere can see the An- 
dromeda Galaxy, which is more than 2 million light- 
years away. People in the Southern Hemisphere can see 
two other galaxies, the Large and the Small Magellanic 
Clouds, which are about 160,000 and 180,000 light-years 
away. The three visible galaxies can be seen most easily 
on clear, dark nights and away from bright lights. These 
galaxies appear as small, hazy patches of light. 

Galaxies are distributed unevenly in space. Some gal- 
axies are found alone in space, but most are clustered in 
groups. Groups of galaxies range in size from a few 
members to several thousand. 

Kinds of galaxies. Scientists classify galaxies accord- 
ing to appearance and shape. There are two main types, 
Spiral galaxies and elliptical galaxies. 


The spiral galaxy in the constellation Cepheus, above, re- 
sembles an enormous pinwheel. The bright spiral arms of the 
galaxy coil outward from a large bulge at the centre. 


A spiral galaxy is shaped like a disc with a bulge in 
the centre. The disc resembles a huge pinwheel, with 
bright spiral arms that coil out from the central bulge. 
Dark clouds of dust and gas lie throughout the disc. The 
Milky Way is classified as a spiral galaxy. 

Elliptical galaxies range in shape from round to flat- 
tened globes. The light from an elliptical galaxy is 
brightest in the centre and gradually becomes fainter to- 
ward its outer region. 

All spiral galaxies rotate. Some elliptical galaxies may 
also rotate, but more slowly than do spirals. Ellipticals 
also have less dust and gas than spirals do. Scientists 
believe that gravity slowly compresses the dust and gas 
into stars. Many galaxies are grouped together in clus- 
ters, which in turn form superclusters—clusters of clus- 
ters of galaxies that are hundreds of millions of light- 
years in diameter. 

The study of galaxies. Galaxies give off many kinds 
of radiation, including gamma rays, infrared rays, radio 
waves, ultraviolet light, visible light, and X rays. Astrono- 
mers study this radiation with optical and radio tele- 
scopes, and other instruments. They estimate the dis- 
tance and motion of a galaxy by measuring its red shift. 
Red shift is the change in the wavelength of light com- 
ing from an object moving away from the earth in space 
(see Red shift). 

Astronomers have discovered that almost all galaxies 
are moving away from each other at tremendous 
speeds. In addition, the galaxies farthest from the earth 
appear to travel the fastest. Therefore, most scientists 
believe the universe is expanding constantly. 

Scientists have proposed a theory about the origin of 
galaxies. The Big Bang Theory states that masses of gas 
formed soon after the universe began to expand billions 
of years ago. According to the theory, gravity slowly 
condensed these masses into galaxies. No new galaxies 
have been formed since then, and so all galaxies are 
about the same age. 

Related articles in World Book include: 


Astronomy (picture: Hubble, Edwin P. Nebula 
Great Galaxy) Maffei galaxies Quasar 

Cosmology Magellanic Clouds Star 

Dark matter Milky Way Universe 


Galbraith, John Kenneth (1908- ), is an Ameri- 
can economist whose books sparked widespread inter- 
est in economic issues. In American Capitalism (1952), 
Galbraith stated that Americans must adjust to new pat- 
terns of competition among big industry, big labour, 
and big government. He argued that strong trade unions 
and strong buyers, such as chain stores, serve as re- 
straints on the power of large producers. 
In The Affluent Society (1958), Galbraith said that the 

` American economy needs more public goods, such as 
main roads and educational facilities. The public goods 
that he supports complement, but also come at the ex- 
pense of, some private goods. Good roads, for example, 
are necessary for new cars, but the tax money spent on 
roads leaves less money for people to buy new cars. 
The New Industrial State (1967) analyses the relation- 
ships between industry, the state, and the individual. 
The Age of Uncertainty (1977) traces the history of eco- 
nomic thought. Galbraith also wrote a book of memoirs, 
A Life in Our Times (1981). 

Galbraith was born in the Canadian city of lona Sta- 
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tion, near London, Ontario. He became a citizen of the 
United States in 1937. He became a professor of eco- 
nomics at Harvard University, Massachusetts, in 1949. 
Galbraith interrupted his academic career to serve from 
1961 to 1963 as U.S. ambassador to India. He retired 
from Harvard in 1975. 

Galen (AD. 129-about 210) became one of the most fa- 
mous and influential doctors in the history of medicine. 
He discovered that the arteries contain blood, not an air- 
like substance called pneuma as had been believed. 
Galen performed dissections on monkeys, pigs, and 
other animals, and established comparative anatomy as 
a field of anatomy. 

Galen developed the first medical theories that were 
based on scientific experiment. His landmark Anatom/- 
cal Procedures served as the standard anatomy textbook 
in Western and Middle Eastern civilization until modern 
times. Galen's ideas about physiology were considered 
authoritative in Europe until the 1500s. His methods for 
the treatment of disease continued to influence doctors 
well into the 1800s. 

Galen was born in Pergamum (now Bergama, Turkey), 
a city of the Roman Empire. He began to study medicine 
at the age of 14. In about A.D. 157, Galen became a doc- 
tor for trained fighters called gladiators. This experience 
gave him valuable information about surgery and diet. 
in 161 or 162, Galen went to Rome. There, he presented 
lectures on anatomy and physiology and soon was ap- 
pointed as physician to the household of the Roman em- 
peror, Marcus Aurelius. This position enabled him to 
write, perform research, and travel. By 200, Galen had 
written numerous works on medicine and physiology. 

As time passed, some of Galen's main theories were 
proved false. For example, Galen thought that the liver 
changed digested food into blood, which then flowed to 
the rest of the body and was absorbed. In 1628, how- 
ever, the English doctor William Harvey showed that 
blood circulates throughout the body and returns to the 
heart. 

See also Colour (Early theories of colour vision). 
Galena is the chief ore of lead. It is a heavy, brittle, 
lead-grey mineral with a metallic lustre. Galena is a su/- 
phide (sulphur compound) of lead and has the chemical 
formula PbS. In its purest state, it consists of 86.6 per 
cent lead and 13.4 per cent sulphur by weight. Galena is 
found in the form of masses in limestone or as frag- 
ments in sediment (bits of rock and soil). Some deposits 
of the mineral contain considerable silver and are re- 
fined to obtain both lead and silver. Areas where galena 
occurs include Australia, Canada, Mexico, Peru, and the 
United States. See also Lead (How lead is obtained); 
Mineral (picture: Galena). 

Galicia is a region that lies on the north slope of the 
Carpathian Mountains in southeastern Poland and the 
western part of Ukraine. It extends from the Vistula River 
Valley in Poland to the Dnestr River Valley in Ukraine 
and covers about 82,900 square kilometres. Krakow, in 
Poland, and Lvov, in Ukraine, are the principal cities of 
Galicia. 

Galicia has rich deposits of petroleum and natural 
gas. Other minerals found in Galicia include coal, iron, 
jead, salt, sulphur, and zinc. Farmers raise livestock and 
such crops as barley, oats, potatoes, rye, sugar beet, and 
wheat. Galicia's forests supply timber. 


Jesus travelled throughout Galilee 
healing the sick and teaching the people. 


Ancient Galilee lay on the eastern end of the Mediterranean 
Sea. The Sea of Galilee formed part of its eastern border, Many 
important events in the life and ministry of Jesus Christ de- 
scribed in the New Testament took place at sites in Galilee. 


Galicia was an independent principality during the 


Middle Ages. It became part of Poland during the 1300's. 


Austria took over Galicia during the late 1700. In 1867, 
Galicia gained limited self-government under Austrian 
rule. The region then flourished as a centre of Polish 
culture and education. It served as a source of the 
movement for Polish independence. 

Galicia formed part of the independent nation of Po- 
land that was established after World War I (1914-1918), 
Germany and the Soviet Union claimed eastern Galicia 
during World War II (1939-1945), In 1945, a Polish-Soviet 
treaty united eastern Galicia with the Ukrainian Soviet 
Socialist Republic. The republic became the independ- 
ent nation of Ukraine in 1991. Western Galicia remained 
part of Poland. 

Galilee was the northernmost part of Palestine in 
Roman times. It lay between the River Jordan and the 
Sea of Galilee on the east, and the Mediterranean Sea 


on the west. The region is now part of Israel. Its name 
comes from the Hebrew word galil, which means circle. 
Hebrews living in the region were surrounded by gen- 
tiles who moved there after the fall of Samaria in 721 or 
722 B.C. The area was originally named after Zebulun 
and Naphtali, the Hebrew tribes that had settled there. 

Galilee has lasting interest for Christians and Jews. 
Many of the important events in the life of Jesus Christ 
took place there. Jesus’ home was in Nazareth, in south- 
ern Galilee. Most of His apostles came from Capernaum, 
Bethsaida, and other towns around the Sea of Galilee. 
According to the Book of Tobit in the Apocrypha, in the 
Bible, Tobit's son Tobias lived in Galilee. 

After the Romans destroyed Jerusalem in A.D. 70, 
many Jews took refuge in Galilee. The area became fa- 
mous as a centre of learning. 

See also Israel (Land); Nazareth; Jesus Christ. 
Galilee, Sea of, is a small freshwater lake in northern 
Israel (formerly Palestine). It is often mentioned in the 
Bible. The sea is called the Sea of Chinnereth and the 
Sea of Chinneroth in the Old Testament. The name Gali- 
lee is used in the New Testament. This sea is also called 
Gennesaret, after the plain that lies to the northwest; 
and Tiberias, after a city on its shore. The sea is also 
known as Lake Kinneret. 

The Sea of Galilee lies on the Jordan plain in Israel, 48 
kilometres from the Mediterranean Sea. It touches the 
Golan Heights of Syria on the northeast. The River 
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Jordan flows through the Sea of Galilee on its south- 
ward course to the Dead Sea. The Sea of Galilee is 23 
kilometres long and 13 kilometres across at its broadest 
point. Many fish live in it. Gently sloping hills lie along 
the shores, except where the plain of Gennesaret meets 
the sea. Figs, olives, dates, and pomegranates grow on 
the southern hills. 

The ancient cities of Magdala, Capernaum, and Beth- 
saida were once situated on the northern shores of Gali- 
lee. Today, only ruins of them remain. 

It was beside the Sea of Galilee that Jesus performed 
a miracle to feed loaves and fishes to a large gathering 
(John 6: 1-14). Another Bible story tells of Jesus’ walk 
along the shore to recruit disciples from among the fish- 
ermen (Matt. 4: 17-20). 

Galileo (1564-1642), an Italian astronomer and physi- 
cist, has been called the founder of modern experimen- 
tal science. Galileo made the first effective use of the re- 
fracting telescope to discover important new facts about 
astronomy. He also discovered the law of falling bodies 
as well as the law of the pendulum. Galileo designed a 
variety of scientific instruments. He also developed and - 
improved the refracting telescope, though he did not in- 
vent it. 

Early life. Galileo Galilei was born in Pisa, Italy, on 
Feb. 15, 1564. In the early 1570s, his family moved to 
Florence, and Galileo began his formal education at a 
school in a nearby monastery. Galileo's father, deter- 
mined that his son should be a doctor, sent him to the 
University of Pisa in 1581. Galileo studied medicine and 
the philosophy of Aristotle for the next four years. 

Early scientific interests. Galileo's years as a student 
at Pisa marked a turning point for him. Never really in- 
terested in medicine, he discovered he had a talent for 
mathematics. In 1585, he persuaded his father to let him 
leave the university. Back in Florence with his family, 
Galileo spent the next four years as a tutor in mathemat- 
ics, During this time, he began to question Aristotelian 
philosophy and scientific thought. At the same time, he 
gained his first public notice with his new hydrostatic 
balance, an instrument used to find the specific gravity 
of objects by weighing them in water. 

In 1589, Galileo was appointed professor of mathe- 
matics at the University of Pisa. This position required 
him to teach courses in astronomy on the basis of the 
Greek astronomer Ptolemy's theory that the sun and all 
the planets revolve around the earth (see Ptolemy). Pre- 
paring for these courses deepened Galileo's under- 
standing of astronomical theory. In 1592, he took up du- 
ties as professor of mathematics at the University of 
Padua, where he spent the next 18 years. During this 
time, he became convinced of the truth of the theory, 
proposed by the Polish astronomer Nicolaus Coperni- 
cus, that all planets, including the earth, revolve around 
the sun (see Copernicus, Nicolaus). 

Mature scientific career. In 1609, while still at 
Padua, Galileo built his first telescope. Turning it to the 
sky, he saw clear evidence that many of Aristotle's and 
Ptolemy's claims about the heavens were false. Galileo's 
first discovery was that, far from being perfectly smooth, 
as Aristotle and Ptolemy had thought, the moon was 
mountainous and pitted, much like the earth. He made 
his most sensational discovery in 1610, when he discov- 
ered four moons circling Jupiter. He named these 
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Galileo's telescopes were larger and more powerful than the 
telescopes that had been made previously. 


moons the “Medicean Planets,” in the hope of winning 
the favour of the Medicis, the ruling family of Florence. 

In 1610, Cosimo de Medici, Grand Duke of Tuscany, 
appointed Galileo his personal mathematician. This po- 
sition brought Galileo back to Florence, where he con- 
tinued his studies of the heavens. He made observations 
of sunspots and of Venus, noting that the planet prog- 
resses through phases similar to those of the moon. This 
fact confirmed his doubts about Ptolemaic astronomy, 
and deepened his conviction of the truth of Copernicus’ 
theory that the earth and planets revolve around the sun. 
Publication of these findings, starting in 1610, brought 
him wide renown. 

Galileo also pursued research on motion—especially 
the motion of freely falling bodies. The problem, as he 
saw it, was that the Aristotelian theory of motion, which 
referred all motion to a stationary earth at the centre of 
the universe, made it impossible to believe that the 
earth actually moves. Therefore, Galileo went to work to 
develop a new theory of motion consistent with a mov- 
ing earth. Among the most important results of this 
search were the law of the pendulum and the law of 
freely falling bodies. Galileo demonstrated that pendu- 
lums of equal length swing at the same rate whether 
their arcs are large or small. Modern measuring instru- 
ments show that the rate is actually somewhat greater if 
the arc is large. Galileo's law of falling bodies states that 
all objects fall at the same speed, regardless of their 
mass. See Pendulum; Falling bodies, Laws of. 

Galileo and the Roman Catholic Church. Galileo's 
quick wit, which he often used to ridicule his oppo- 
nents, earned him a number of enemies. In 1613, Gali- 
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leo wrote a letter in which he attempted to demonstrate 
that the Copernican theory was consistent with both 
Catholic doctrine and proper Biblical interpretation. 
Some of his enemies sent a copy of this letter to the in- 
quisitors in Rome, who sought out and punished 
heretics—people who opposed church teachings (see 
Inquisition). In early 1616, Galileo was summoned to 
Rome for an official determination on the orthodoxy of 
his views. Although he was cleared of charges of her- 
esy, he was ordered not “to hold or defend” the Coper- 
nican theory. That is, he could treat the Copernican the- 
ory hypothetically, but not as if it were true. 

In 1632, Galileo published his first scientific master- 
piece, the Dialogue Concerning the Two Chief World 
Systems. In this work, he compared the Ptolemaic- 
Aristotelian theory to the Copernican theory to show 
that the Copernican system was logically superior. Once 
again Galileo was summoned to Rome, this time to an- 
swer to the charge of wilfully disobeying the order not 
“to hold or defend’ Copernicus's theory. In 1633, the In- 
quisition found Galileo guilty of the charge, forced him 
to recant (publicly withdraw his statement), and sen- 
tenced him to life imprisonment. 

Galileo was elderly and unwell, so the church allowed 
him to be imprisoned in a villa outside Florence, where 
he spent the rest of his life in relative isolation. He even- 
tually became blind. Despite his ill health, Galileo man- 
aged to complete the Discourse on Two New Sciences, 
published in 1638. In this work, Galileo provided both a 
mathematical proof of his new theory of motion and an 
original study of the terisile strength of materials. 

In 1979, Pope John Paul II declared that the Roman 
Catholic Church may have been mistaken in condemn- 
ing Galileo. The pope instructed a church commission 


Galileo was a famous astron- 
omer and physicist. Justus 
Sustermans painted his por- 
trait in 1636, when Galileo was 
about 72 years old. At that 
time, the scientist was writing 
about his life's work on mo- 
tion, acceleration, and gravity. 


Uffizi Gallery, Florence, Italy 


to study the case. In 1983 the church concluded that Gal- 
ileo should not have been condemned. In 1984, the 
church published all documents relating to Galileo's 
trial, on the commission's recommendation. 

Galileo's scientific contribution. Historians dis- 
agree about Galileo's role as the “founder of modern ex- 
perimental science.” In fact, some doubt that experi- 
ment, in the modern sense, played an important part at 
all in his scientific development. These historians main- 
tain that Galileo's real originality lay in the way he ap- 
proached scientific problems. First, he reduced those 
problems to very simple terms on the basis of everyday 
experience and common-sense logic. Then he analysed 
and resolved them according to simple mathematical 
descriptions. The success with which he applied this 
technique to the analysis of physics, especially the phys- 
ics of motion, opened the way for the development of 
modern mathematical physics. 

See also Light (The speed of light); Physics (The Ren- 
aissance; picture); Science (Conducting experiments; 
picture: A pendulum clock; The scientific revolution); 
Thermometer (History). 

Gall is an abnormal growth on plants, often seen as a 
rounded swelling. Galls can form on roots, leaves, flow- 
ers and seed pods. 

Most galls are caused by parasites (organisms that 
feed and live on the plant). These include animals, such 
as certain wasps and worms; fungi such as some rusts; 
and plants, including certain mistletoes. The gall- 
causing agents produce chemical substances called 
phytohormones, which stimulate plant cells around the 
agent to multiply and become abnormally enlarged. 

Abnormal growths resembling galls also may form 
because of genetic defect. Such galls or tumours may 
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Galls can form around the larvae of certain insects. Larvae of the 
gall wasp produced the galls on this oak leaf. Galls can also be 
caused by such organisms as bacteria and fungi. 


develop in plants produced by cross-breeding, includ- 
ing apricot, and tomato hybrids. An imbalance of phyto- 
hormones is thought to be the cause. 

A species of worm called the rootknot nematode 
causes galls in potato and maize. The worm feeds on the 
plant roots, and the galls divert nutrients from the rest 
of the plant so that it produces a smaller yield. 

Other galls benefit plants. Galls formed by rhizobium 
bacteria on the roots of plants in the pea family help 
supply life-giving nitrogen. Rhizobium converts nitrogen 
gas from the air to nitrogen compounds that the plant 
can use. 

Studies of crown gall have led to the development of 
improved varieties of plants. This gall is caused by Agro- 
bacterium tumefaciens, a prevalent bacterium. Upon in- 
fection, the bacterium transfers some of its genes to 
chromosomes of the plant. Genetic engineering has en- 
abled scientists to alter the bacterium so that it transfers 
genes giving the plant favourable traits. Disease- 
resistant varieties of crop plants have been developed. 

Related articles in World Book include: 


Bacteria Hessian fly Parasite 
Eelworm Nematode Slime mould 
Fungi 


Gall, Franz Joseph. See Phrenology. 
Gall bladder is a small pouch that stores bile. Many, 
but not all, animals with backbones have gall bladders. 
In human beings, the gall bladder is a pear-shaped sac 
that rests on the underside of the right portion of the 
liver. The gall bladder can hold about 45 millilitres of 
bile at one time. The stem (neck) of the gall bladder con- 
nects with a tube called the cystic duct, which enters the 
hepatic duct from the liver. Together, these tubes form 
the common bile duct. 

During digestion, bile flows from the liver through 
the hepatic duct into the common bile duct and empties 
into the duodenum, which is the first section of the 
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Small intestine 


The bladder is a pouch that stores bile, a digestive juice 
produced by the liver. Bile from the gall bladder and liver emp- 
ties through the common bile duct into the small intestine. 


small intestine. Between meals, the bile is not needed 
but it continues to flow from the liver into the common 
bile duct. It is kept out of the duodenum by a small, 
ringlike muscle called the sphincter of Oddi, which 
tightens around the opening. The fluid is then forced to 
flow into the gall bladder, where it is concentrated and 
stored until it is needed for digestion. 

The gall bladder is made to contract by action of a 
hormone called cholecystokinin. This hormone is 
formed in the upper part of the small intestine. 

Gallstones sometimes form within the concentrated 
bile. These small, hard masses may become stuck in the 
common bile duct, causing severe pain. Blockage of the 
common bile duct may lead to jaundice, a yellowing of 
the skin resulting from an accumulation of bile in the 
blood (see Jaundice). Doctors commonly treat gall- 
stones by surgically removing the gall bladder. This 
once required a hospital stay of at least a week. Today, 
the procedure can be done through a /aparoscope and 
often involves only an overnight visit. Some gallstones 
can be dissolved by taking medication. Others can be 
treated by using a /ithotripter. This device produces 
shock waves that break the stone into tiny fragments. 

Related articles in World Book include: 
Bile Hormone 
Digestive system Intestine 
Galle, Johann G. See Neptune (Discovery). 
Gallegos, Rómulo. See Venezuela (The arts). 
Galleon was at first an Italian armed merchant ship. In 
1570, the English sea captain John Hawkins developed 
the galleon into a fighting ship. It was easily manoeu- 
vred and swift, compared with other ships of its day. It 
was the largest ship in the English navy. The early fight- 
ing galleon had a heavy foremast (front mast). The main- 
mast (mast placed next behind the foremast) was also 
heavy. Both foremast and mainmast carried deep, 
square sails. Galleons also had one or two small masts 
toward the rear of the ship. These masts held three- 


Jaundice 
Liver 


16 Galley 


The galleon helped establish English naval power. 


cornered sails, called /ateen sails. The bu/warks (sides) 
were usually around 1 metre thick. A long, raised deck, 
called the quarterdeck, ran from the mainmast toward 
the rear of the ship, where a still higher deck, called the 
poop, was located. The forecastle (raised deck in front 
of the foremast) was square and rather low. 

The sides of English galleons from the early 1500's 
were usually pierced for a dozen large guns. A few 
smaller guns were mounted above the main deck. The 
Spanish galleon, which appeared about 1550, had a 
higher and longer poop than the English galleon, and 
was less manageable. The Spaniards tried the ship for 
carrying treasure from the Americas during the latter 
1500s. But it could not defend itself against the pirate 


ships that sailed the seas, because it was too hard to ma- 


noeuvre. Nevertheless, by about 1600, the galleon had 
become the main type of trading vessel in Europe. 

See also Galley; Ship (History; picture). 

Galley was a long, narrow, wooden warship. It was 
widely used by the navies of ancient Mediterranean na- 
tions. Galleys had an open deck with at least one mast 
and set of sails. They were also equipped with one or 
more rows of oars on each side. Galleys travelled under 
sail when wind permitted. Rowing was used for speed 
and manoeuvring in battle, and in emergencies. 

Two ancient Mediterranean civilizations—the Mino- 
ans of Crete and the Mycenaeans of mainland Greece— 
first built galleys between 2000 and 1000 B.C. A large 
metal ram (point) was fitted to the front of the galleys. 
The ram was used in battle to punch holes in the sides 
of enemy vessels. By about 700 B.C,, a galley called a bi- 
reme was developed, probably by the Phoenicians or 


A Roman galley moved both by oars and by sail. Rowing was 
used for speed and manoeuvring in battle, and in emergencies. 


the Greeks. It featured two banks (rows) of oarsmen on 
each side, one above the other, to provide more speed 
and ramming power. Until then, all galleys had had only 
a single row of oarsmen on each side. By about 500 B.C, 
the Greeks had introduced the trireme, which had three 
banks of oars on each side. Each trireme carried a crew 
of about 200. Later, the Greeks built galleys with four 
and then five banks of oarsmen. 

The Romans used galleys similar to those of the 
Greeks. The Romans also added a second set of sails. 
The oarsmen of Roman galleys were not slaves, as is 
often believed. Rather, they were noncitizen subjects of 
the Roman Empire, mainly from the Balkans and Egypt. 

As the speed of other types of ships increased, the 
galleys began to disappear. Mediterranean galleys were 
probably used for the last time in warfare at the Battle of 
Matapan in 1717. 

See also Navy (Ancient navies); Ship (History). 
Gallfly. See Gall. 

Gallic wars. See Gaul. 

Gallicanism. See Roman Catholic Church (Gallican- 
ism). 

Gallienus (A.D. 2187-268) was a Roman emperor. He 
stopped the persecution of Christians that his father, Va- 
lerian, had begun. Gallienus was the first Roman em- 
peror to recognize Christianity as a legal religion. Chris- 
tians were again persecuted by later emperors. 
Christianity became permanently legal under Emperor 
Constantine in 313. Gallienus also prohibited senators 
from holding military commands. He emphasized the 
role of cavalry in the Roman army. 

Gallienus became co-emperor with his father in 253. 
He became sole emperor in 260, after his father was 
captured by the Persians. Gallienus was unable to pre- 
vent rebels from taking control of Britain, Gaul (the terri- 
tory that now includes France, Belgium, and part of Ger- 
many), and Spain, but he defeated the Goths in the 
Balkans in 268. Gallienus was murdered later that year, 
and Claudius Il, a general, succeeded him as emperor. 
Many historians believe that Claudius helped plan the 
murder of Gallienus. 

Gallinule is the name of several species of small 
waterbirds that are related to coots and rails. When they 
swim they make jerky movements of the head. In Eu- 
rope, the common gallinule is known as the moorhen 
(see Moorhen). The purple gallinule, or purple swamp- 
hen, is one of the most widespread species, It can be 
seen in southern Europe, Africa, Asia, Australia, and the 
Pacific islands. It has a bright red horny shield on its 
beak. The beak itself is also red. The purple gallinule has 
a beautiful iridescent blue, purple, and green plumage. 
This coloration, though bright, acts as camouflage by 
breaking up the outline of the bird's body as it walks 
over the surface vegetation on its large splayed 
(stretched out) feet. Gallinules make large nests often 
constructed of floating vegetation. 

Several island races of gallinules are either flightless 
or very poor fliers. These include the Tasmanian native 
hen. 

Scientific classification. Gallinules belong to the rail family, 
Rallidae. The common gallinule or moorhen is Gallinula 
chloropus; the purple gallinule is Porphyrio porphyrio; the Tas- 
manian native hen is Ga/linula mortierii. 


See also Bird; Coot; Rail. 


Gallipoli Peninsula. See World War | (The Darda- 
nelles). 

Gallium is a chemical element with symbol Ga. It is a 
soft, silver-white metal found throughout the earth's 
crust. Its general properties resemble those of alumin- 
ium. Intermetallic compounds (compounds of two or 
more metals) with gallium are used as high-temperature 
rectifiers, as semiconductors in transistors, and in mem- 
ory devices in high-speed computers. Gallium remains 
in liquid form over a larger temperature range than 
does any other element. It was first used to fill high- 
temperature thermometers. A mixture of tin, silver, and 
gallium is used in dental fillings. It is found in various 
ores, rocks, and minerals, such as diaspore, sphalerite, 
germanite, bauxite, and coal. 

Gallium has the atomic number 31, and the atomic 
weight 69.72. It boils at 2403° C and melts at 29.78° C. Gal- 
lium has a density of 5.907 grams per cubic centimetre 
at 20° C. The French chemist Paul Emile Lecoq de Bois- 
baudran first discovered gallium in 1875. 

Gallon is a unit of meas- 
urement used for liquids. 

The imperial gallon used 
in such countries as Aus- 
tralia, Canada, New Zea- 
land, and the United King- 
dom equals 277.420 cubic 
inches of liquid. One impe- 
rial gallon is equal to 
4,546.09 cubic centimetres. 
There are four quarts in a 
gallon, and there are eight 
Pints in a gallon. In the 
United States and Canada a 
gallon is the amount of liq- 
uid that will fill a container 
of 231 cubic inches. One 
gallon equals 3,785.411 
cubic centimetres. 

See also Pint; Quart; 
Weights and measures. 
Galloway. See Dumfries 
and Galloway Region. 
Gallowglass was a type 
of Scottish foot soldier. In 
the 1300, Irish chiefs em- 
ployed gallowglasses in 
their struggle against the 
growing power of the Nor- 
man barons. The gallow- 
glasses wore iron helmets 
and short coats of light mail. They carried broad battle- 
axes and long swords. The word gallowglass is derived 
from the Irish gall óglach, meaning foreign soldier. 

See also Ireland, History of (The Irish recovery). 
Gallstone. See Gall bladder. 

Gallup, George Horace (1901-1984), an American 
statistician, specialized in public opinion and business 
surveys. His Gallup Poll on political issues and the popu- 
larity of politicians became well known. Gallup pre- 
dicted correctly the outcome of the 1936 presidential 
election. This success helped boost his reputation for 
accuracy. 

Gallup developed a method of measuring reader in- 


A gallon contains four quarts 
or eight pints. 
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terest in news features and advertising. In 1935, he 
founded the American Institute of Public Opinion in 
Princeton, New Jersey. Gallup was born in Jefferson, 
lowa. 

Gallup Poll. See Gallup, George H.; Public opinion 
poll (History). 

Galsworthy, John (1867-1933), a British novelist and 
playwright, won the Nobel Prize for literature in 1932. 
He has an important place 
in English realistic litera- 
ture because of his rela- 
tively objective descrip- 
tions of the society of his 
time. He was also deeply 
concerned with the social 
problems of his day. 

Galsworthy’s best-known 
work is The Forsyte Saga. \t 
is a trilogy (series of three 
novels) consisting of The 
Man of Property (1906), In 
Chancery (1920), and To Let 
(1921), plus brief connect- 
ing interludes. Around the 
main character of Soames Forsyte, Galsworthy pictured 
a declining upper middle-class society from the 1880's 
to the years after World War I. He continued the story of 
the Forsyte family in a later trilogy, A Modern Comedy, 
consisting of The White Monkey (1924), The Silver 
Spoon (1926), and Swan Song (1928). 

in his record of the Forsytes, Galsworthy dealt with 
the conflict between idealism and love of worldly things. 
He also effectively captured a sense of time's pitiless 
passing and of an era's inevitable decay. 

Galsworthy’s plays brought a new sense of social re- 
sponsibility to English drama. The Silver Box (1906) con- 
trasts the law's treatment of rich and poor people. Strife 
(1909) dramatizes the stubbornness of opposing leaders 
of a strike. His severe picture of solitary confinement in 
Justice (1910) led to prison reforms. The play Loyalties 
(1922) deals with social conduct and racial prejudice. 
Galsworthy’s plays contain many effective scenes and 
simple, direct dialogue. 

Galsworthy was born in Kingston Hill, Surrey, Eng- 
land. Galsworthy published his first novel in 1897. 
Galton, Sir Francis (1822-1911), a British scientist and 
cousin of Charles Darwin, became known for his re- 
searches in meteorology, heredity, and anthropology. 
He spent five years in the Sudan and Namibia (South 
West Africa) studying the inhabitants of the areas. Galton 
suggested important theories in meteorology, pub- 
lished weather charts, and introduced the idea of anticy- 
clones (see Weather [Pressure systems)). His studies of 
fingerprints led to their use in identification (see Finger- 
printing (History). 

Galton argued that plants and animals vary according 
to patterns. He devised new statistical methods and ap- 
plied them to the study of heredity. He was the first to 
call the science of human breeding eugenics. Galton 
urged the planned improvement of the human race by 
selection of superior parents. In his will, he left money 
to found the Chair of Eugenics at London University. 

Galton was born near Birmingham, England, and was 
educated at Birmingham General Hospital and Cam- 
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bridge University. He wrote Hereditary Genius (1869), 
English Men of Science (1874), and Inquiries into the 
Human Faculty and Its Development (1883). 

Galvani, Luigi (1737-1798), an Italian doctor and anat- 
omist, discovered that electrical currents could cause 
contractions in muscles and nerves. He demonstrated 
such contractions in experiments with freshly killed 
frogs. His work laid the foundation for neurophysiology, 
the branch of physiology that deals with the nervous 
system. 

Galvani won fame for his investigations into animal 
physiology during the 1780's. He inserted brass hooks in 
the spinal cords of frogs and attached the hooks to an 
iron railing. The frogs’ legs twitched when Galvani stim- 
ulated the frogs with an electric charge. Galvani as- 
sumed incorrectly that he had proved the existence of a 
special “animal electricity.” But he had unknowingly dis- 
covered what is still called ga/vanism—the production of 
an electric current from two metals in contact with a 
moist environment. See Electricity (Experiments with 
electrical charges and currents). 

Galvani was born in Bologna. He became a professor 
of anatomy and women’s health there. Galvani also be- 
came well known for his research on bones and on the 
kidneys and ears of birds. 

Galvanizing is the process of coating such metals as 
iron and steel with a thin protective layer of zinc or zinc 
alloy. This layer protects the metals from corrosion 
(chemical damage). The zinc helps prevent corrosion be- 
cause it reacts with many chemicals more easily than 
iron does. For example, when iron reacts with oxygen, it 
forms iron oxide (rust). However, if the iron has been 
galvanized, the zinc protects the iron by reacting with 
the oxygen and forming zinc oxide before rust can form. 

Steel is the most commonly galvanized metal. One 
simple and widely used method of applying a zinc coat- 
ing to steel is called hot-dip galvanizing. This method in- 
volves dipping steel in a hot bath of liquid zinc. In some 
cases, steelmakers mix other metals, such as aluminium, 
antimony, cadmium, and tin, with the zinc. Manufactur- 
ers add such metals in order to improve the appearance 
or the protective qualities of the coating. Metal pails and 
similar small objects are dipped in the zinc bath and gal- 
vanized one at a time. Steelmakers galvanize huge 
sheets of steel by passing them continuously through 
the zinc bath and coiling them up afterward. This 
method of galvanizing forms coatings that are about 0.08 
millimetre thick. Sheet steel galvanized in this way may 
later be stamped or pressed to form such items as car 
body panels and steel roofing. See Iron and steel (Fin- 
ishing; diagram: How steel is shaped and finished). 

A less widely used method of galvanizing steel is 
called e/ectrogalvanizing. This process involves placing 
steel in a solution of zinc sulphate and water. A flow of 
electricity causes the zinc in the solution to form a thin 
layer on the surface of the steel. Electrogalvanizing is 
used chiefly to galvanize a continuous piece of steel. 
See Electroplating. 

See also Rust; Zinc. 

Galvanometer is a delicate instrument used chiefly to 
detect and measure small electric currents. Most galva- 
nometers operate on the principle that an electric cur- 
rent flowing through a wire in the presence of a mag- 
netic field produces a force on the wire. 


A typical galvanometer has a scale with a zero in the 
centre and numbers at regular intervals on either side. It 
also has an indicator such as a needle or a beam of light. 
The indicator remains at zero until a current passes 
through the galvanometer. A current in one direction 
causes the indicator to move to one side of the zero 
point. A current in the opposite direction causes the in- 
dicator to move to the other side of the zero point. The 
stronger the current, the farther the indicator moves 
across the scale. When the scale is marked in standard 
units of current, such as amperes or milliamperes, the 
instrument is called an ammeter or milliammeter (see 
Ammeter). 

One of the most commonly used galvanometers is the 
DArsonval galvanometer. This instrument uses a coil of 
fine wire suspended between the poles of a permanent 
magnet. Current is applied through a small wire at- 
tached to the top of the coil and exits through a spring- 
like wire attached to the bottom. With no current ap- 
plied, the springlike wire keeps the coil in the zero 
position. When the current is introduced, it establishes a 
magnetic field in the coil. This field interacts with the 
magnetic field of the permanent magnet, causing the 
coil to turn. In some D‘Arsonval galvanometers, a fine 
needle is attached to the moving coil to serve as the in- 
dicator. In others, a small mirror is attached to the coil, 
and a beam of light is reflected off the mirror and onto a 
scale a distance away. 

Hans Christian Oersted, a Danish physicist and chem- 
ist, investigated the effect of electric currents on a mag- 
netic needle in 1820. Also in 1820, Johann Salomo Chris- 
toph Schweigger, a German physicist, constructed the 
first simple galvanometer. In 1882, Jacques Arséne 
DArsonval, a French physiologist, made significant im- 
provements in the performance of the galvanometer. 
The most common type of galvanometer is named after 
him. 

See also Electromagnetism; Kelvin, Lord; Potentio- 
meter; Voltmeter; Wheatstone bridge. 


A galvanometer measures the strength and direction of weak 
electric currents, such as those from simple electric cells. 


A scenic coastline with peaceful sandy beaches attracts tour- 
ists and holiday-makers to County Galway. 


Galway is the second-largest county in area in the Re- 
public of Ireland. It lies at the centre of the west coast of 
Ireland, The western third of the county is the rugged, 
scenic area of Connemara, noted for its ponies. East Gal- 
way is mainly a fertile lowland, well suited to agricul- 
ture. At the boundary between these two contrasting 
areas is the city of Galway, the largest town in the 
county and in the province of Connacht. 

People and government. In 1991, the population of 
Galway was 5 per cent higher than it was at the census 
in 1981. This increase was due mainly to growth in and 
around Galway City, one of the fastest growing urban 
centres in Ireland. Galway’s population had been de- 
creasing until the mid-1960's. But, from that time, it grew 
quickly, with the greatest growth in the 1970s. Emigra- 
tion continued, but at a lower rate than most of western 
Ireland. Nearly 64 per cent of the county's population 
live in rural areas. 

About 96 per cent of the people of Galway are Roman 
Catholic. Almost all those of other religious denomina- 
tions belong to the Church of Ireland. There is a Roman 
Catholic archdiocese of Tuam and dioceses of Galway 
and Clonfert. The cathedrals are in Tuam, Galway, and 
Loughrea. There is a Church of Ireland diocese and Ca- 
thedral of Tuam. There is also a Church of Ireland cathe- 
dral at Clonfert, but this diocese is united with Killaloe. 

Galway has a Gaeltacht area, where people speak 
Gaelic (Irish) as an everyday means of communication. 


Facts in brief about Galway 


Population: 7997 census—180,304. 

Area: 5,939 km?, 

Largest towns: Galway, Ballinasloe, Tuam, Loughrea, Athenry, 
Portumna, Gort. 

Chief products: Agriculture—cattle, milk, sheep. Other primary 
products—building materials, fish, marble, timber. 
Manufacturing—clothing, electrical and electronic equip- 
ment, food products, furniture, glassware, printing and paper 
Products. 

Origin of name: From the Gaelic Gaillimh, a local place name. 
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Ballinasloe is the main market town of eastern Galway. An an- 
nual fair takes place on Fair Green, above. 


The Gaeltacht is mainly in the west of the county and in- 
cludes the Aran Islands. The population of the Galway 
Gaeltacht is around 30,000, the largest in Ireland. The 
headquarters of the government department Roinn na 
Gaeltachta, the development organization Udaras na 
Gaeltachta, and the broadcasting station Radio na 
Gaeltachta are located in Galway. Many children from 
other parts of Ireland go to the Gaeltacht in the summer 
in order to attend Irish language schools. Many aspects 
of traditional Irish life have survived in the Gaeltacht, es- 
pecially on the Aran Islands. 

Galway has two political constituencies. Together, 
they elect eight members of parliament to Dail Eireann, 
the lower house of the Republic of Ireland's parliament. 
Local government is mainly in the hands of a county 
council, and a corporation in the city. Galway was cre- 
ated a county borough in 1985 in recognition of its 
growth. There is an urban district council in Ballinasloe. 

Economy. About one-fourth of the people of Galway 
work in agriculture. Cattle and sheep production are the 
two main types of farming, followed by dairying. Sheep 
are more important in Galway than in any other Irish 
country, and there is a local Galway breed. The sheep 
graze mainly on mountains in the west and on lowlands 


Isle of Man 


Galway, a county in western Ireland, lies to the north of Galway 
Bay. It includes the Aran Islands in the bay. 
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in the east. Only parts of the west are suitable for farm- 
ing. The land there is poorer and farms smaller than in 
the east. Farmers breed hardy Connemara ponies in the 
west. Most of Galway’s farmland is under grass. Only 5 
per cent of the land is used for arable crops, but this is 
higher than in most of the west of Ireland. The main 
crops are barley, oats, potatoes, and turnips. 

One-sixth of the people of Galway work in manufac- 
turing industry. The main concentration of factories is in 
Galway City. Half the employment is in light engineering 
and metal industries, including the making of electrical 
and electronic equipment. Computer, refrigerator, and 
telecommunication industries are also important in Gal- 
way City. Factories in Ballinasloe produce electrical 
equipment, pens, and shoes. Other types of industry in 
Galway include food processing, and the manufacture 
of furniture and wood products, glassware and pottery, 
and textiles and clothing. 

Service industries account for half of all employment 
in Galway. Galway City is a major service centre. The 
service industries, particularly education and health, 
employ as many as the manufacturing industry. Univer- 
sity College, Galway, is part of the National University of 
Ireland. There is also a regional technical college and a 
large regional hospital. Retail and wholesale distribution 
is the second most important category of service indus- 
tries. Other services include administration and defence, 
financial services, and transport. 

Tourism is of great importance to Galway, especially 
in the city and in Connemara. The Galway City suburb of 
Salthill is a major seaside resort. Galway Salthill has 
many hotels, and serves as the tourist's gateway to Con- 
nemara. The mountain and coastal scenery attracts many 
visitors and anglers. The government has established 
the Connemara National Park to conserve some of the 
landscape and wildlife. Major annual equestrian events 
in the county include the Galway races, the Connemara 
pony show in Clifden, and the Ballinasloe horse fair. 

One of Ireland's major fishing ports is Rossaveal, in 
west Galway. Shellfish are particularly important along 
the Galway coast. The area of forestry is increasing, 
mainly in the uplands. There is a forest park at Portumna. 
Peat is cut for fuel and there is a small peat-fired power 
station at Screeb, in Connemara. Craftworkers make or- 
naments from the mottled green Connemara marble, ex- 
tracted from local quarries. 

Communication. The national primary roads from 
Galway City are the N6 to Dublin, the N17 to Sligo, and 
the N18 to Limerick. The N59 serves the west of the 
county. A passenger and freight railway extends from 
Galway City to Dublin, and a freight-only line runs from 
north to south between Claremorris and Limerick. Gal- 
way has a commercial port and an airport nearby. There 
are sea and air services to the Aran Islands. 

Land. The Atlantic Ocean forms Galway’s western 
boundary, with the huge inlet of Galway Bay. The River 
Shannon separates it from Offaly and Tipperary to the 
east. Mayo is to the north, Roscommon to the northeast, 
and Clare to the south. Galway is 150 kilometres from 
east to west and 80 kilometres from north to south. 

The landscape of east Galway is mainly lowland, ex- 
cept where it rises to over 300 metres in the Slieve 
Aughty Mountains in the south. The mountains are sand- 
stone, but the lowland lies on limestone. Lowland soils 


St. Brendan’s Cathedral at Clonfert, in Galway, is famous for 
its doorway in the Romanesque style of the 1100s. 


are generally thin and dry and farmers use the stones to 
build walls enclosing the fields. There are some peat 
bogs near the Shannon and its tributary, the River Suck. 
The River Clare drains most of the western part of the 
lowland to Lough (lake) Corrib. Its outlet to the sea is the 
short River Corrib, on which Galway City is sited. 

The rugged landscapes of west Galway with their 
peat bogs and heathlands contrast with the gentle, 
green landscapes to the east of Lough Corrib. The land 
rises to 700 metres in the Twelve Bens and Maumturk 
Mountains. The highest peaks contain the mineral 
quartzite, but there are other ancient rocks in the vicin- 
ity. A low-lying area to the south lies mainly on granite. 
The coastline is fairly straight along Galway Bay, but in 
the west it is deeply indented with many bays and small 
islands. The Aran Islands, formed of bare limestone, lie 
at the entrance to Galway Bay. Most of the settlements in 
west Galway are along the coast. 

The annual rainfall ranges from 100 centimetres along 
the Shannon to twice that on the mountains in the west. 
The average temperature in July is 15° C, and in January 
it varies between 6° C on the coast and just over 4° C on 
the Shannon. l 

History. The most famous prehistoric feature in Gal- 
way is the Dún Aonghus fort, which stands on a spectac- 
ular cliff-top site on the Aran Islands. The Anglo-Norman 
baron Richard de Burgo captured part of Galway in the 
1200s. The walled town of Galway became an Anglo- 
Norman outpost and later developed important over- 
seas trade. Fourteen merchant families, or tribes, con- 
trolled the town, and it became known as the City of the 
Tribes. County Galway did not come fully under British 
control until the 1600s. It suffered badly in the Great 
Famine of the 1840's, when more than a fourth of the 
population was lost through death or emigration. 

See also Connacht. 


Galway (pop. 50,842) is the capital and administrative 
centre of the county of Galway, in the Republic of Ire- 
land, It is a county borough and the largest town in the 
province of Connacht. The city lies on the shores of Gal- 
way Bay and has a fine natural harbour with busy docks. 
Galway, a fast-growing centre of industry, has a wide 
range of products, including clothing, computers, medi- 
cal goods, refrigeration units, and telecommunications 
equipment. Tourism is also an important part of the 
citys economy. University College, Galway, is a constitu- 
ent college of the National University of Ireland. 

See also Connacht. 

Galway, James (1939- ), is an Irish musician who 
has become one of the most famous flautists of his time. 
He was born in Belfast, 
Northern Ireland, and 
played the flute and penny 
whistle in a local band. At 
the age of 10, he won an 
Irish flute competition. Gal- 
way left school at 14, but 
later won scholarships to 
study in London and Paris. 
He became principal flau- 
tist with the London Sym- 
phony Orchestra and the 
Royal Philharmonic Or- 
chestra. From 1967 to 1973, 
he was principal flautist 
with the Berlin Philhar- 
monic Orchestra. Since 1973, he has gained an interna- 
tional reputation as a soloist. 

Gama, Vasco Da. See Da Gama, Vasco. 

Gamaliel was the name of six great ancient Jewish 
scholars who lived in Palestine. The first and best known 
was Gamaliel |, who died about A.D. 50. He was an ex- 
pert in the Oral Law and a prominent member of the 
Sanhedrin, the Jewish high court. He was also a Pharisee 
who belonged to the school of his grandfather, the 
great Rabbi Hillel |. According to the Acts of the Apos- 
tles (5:34-39) in the Bible, Gamaliel | taught Saint Paul. In 
the Talmud, Gamaliel is known as a famous interpreter 
of the Jewish law who established rulings favourable to 
the legal status of women and non-Jews. 

Gambia is one of the smallest independent countries 
in Africa. A narrow strip of land in western Africa, Gam- 
bia extends inland from the Atlantic Ocean for about 290 
kilometres. It lies along the banks of the Gambia River. 
Gambia is only 25 to 50 kilometres wide. It is a flat land. 
Mangrove and scrub forests line the areas along the 
coast and the Gambia River. Elsewhere, sandy soil cov- 
ers the land. Except for its short coastline, Gambia is en- 
tirely surrounded by Senegal. It is officially called the 
Republic of The Gambia or The Gambia. Banjul, a busy 
port with about 44,000 people, is the capital and only 
large town (see Banjul). 

Gambia is a poor country. It has relatively little fertile 
soil and no valuable mineral deposits. Tropical crops 
grow well near the mouth of the river. However, most 
farmers in Gambia earn a living by growing peanuts. 
Peanuts account for most of the country’s income. 

James Island, in the Gambia River, was once a slave 
trading centre from which slaves were shipped to the 
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Gambia was controlled by the English from the 1660's to 
1965, when Gambia became an independent nation. 

Government. In 1994, military officers overthrew 
Gambia’s civilian government and began ruling the 
country through a military council. Before the military 
takeover, a president elected by the people headed the 
government. The president selected a Cabinet to handle 
government operations. The Cabinet members were 
chosen from among the members of the House of Rep- 
resentatives, Gambia’s legislature. The people elected 35 
of the 48 House members. The president named 8 mem- 
bers and chiefs of local ethnic groups named 5. 

People. Almost all the people of Gambia are black Af- 
ricans. The five main ethnic groups, in order of size, are 
the Mandingo, the Fula (or Fulani), the Wolof, the 
Serahuli, and the Jola. Most Gambians are Muslims. For 
Gambia’s total population, see the Facts in brief table 
with this article. 

About 275,000 Mandingo live throughout Gambia. 
They make a meagre living as traders and peanut farm- 
ers. Most of the 100,000 Fula live in eastern Gambia and 
raise cattle for a living. Many of them are nomadic. They 
move their herds from region to region. 

Most of the 90,000 Wolof are either farmers who live 
near Gambia's northern border or inhabitants of Banjul, 
where they make up a majority of the population. The 
Wolof enjoy dancing and music. Wolof women in Banjul 
often dress elegantly in turbans, high-waisted, full- 
skirted dresses, and gold ornaments and jewellery. 

Most of the 60,000 Serahuli live in eastern Gambia 
where the soil is poor and farming is difficult. Every 
year, people from Senegal called the strange farmers 
come to help the Serahuli plant and harvest the crops. 
They take an agreed share of the crop and are also 
given a plot of land on which they raise their own crops. 

The 55,000 Jola live south of the Gambia River near 
the coast. They have lived in Gambia longer than the 
other ethnic groups, and once were bitter enemies of 
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the Mandingo. The Jola are hard-working farmers who 
live in small villages surrounded by earthen walls. They 
grow rice and millet for food. 

Almost all children living in and near Banjul attend 
school, but only about one-third of the children in other 
parts of Gambia go to school. Most schoolchildren com- 
plete a six-year primary course, but only a few go to sec- 
ondary schools. Gambia has a technical school in Banjul, 
and a teacher-training college in Yundum. 

Land. The Gambia River rises in Guinea and winds 
through Gambia before reaching the Atlantic Ocean. 
Small oceangoing ships can sail up the river from the 
Atlantic as far as Kuntaur. 

Mangrove swamps line the riverbanks from the coast 
to the centre of the country. Behind the swamps lie the 
banto faros—areas that are firm ground in the dry sea- 
son, but swamps during the rains. Near the coast, salt 
water from the tidal reaches of the Gambia River floods 
the banto faros, ruining the soil. Farther inland, areas 
that the river floods with fresh water during the wet sea- 
son are used to grow rice. Beyond the banto faros, 
sandy plateaus extend from both sides of the river into 
Senegal. Farmers grow peanuts and rice on the pla- 
teaus. 

Gambia's summer months (June to October) are hot 
and humid. Inland temperatures during the summer 
may reach 43 °C. During the winter (November to May), 
temperatures drop to about 16 °C. The Aarmattan, a dry 


Facts in brief about Gambia 


Capital: Banjul. 

Official language: English. 

Head of state: President. 

Area: 11,295 km*. 

Population: Estimated 1996 population—1,106,000; density, 98 
people per km?; distribution, 74 per cent rural, 26 per cent 
urban. 1983 census—687,817. Estimated 2001 population— 
1,243,000. 

Chief products: Agricu/ture—bananas, cassava, maize, hides 
and skins, limes, livestock (cattle, goats, sheep), mangoes, mil- 
let, oranges, palm kernels, papayas, peanuts, rice, vegetables. 

National anthem: “Na Gambia Banko Kamma” (‘For Gambia Our 
Homeland’). 

„Flag: The flag has three horizontal bands (red, blue, and green) 
divided by two narrow white bands. See Flag (picture: Flags 
of Africa). 

Money: Currency unit—dalasi. One dalasi = 100 bututs. 


Gambian women cultivate a 
field of rice, /eft. Rice is an im- 
portant crop in Gambia and is 
grown mainly by women. Pea- 
nuts are the country’s chief 
crop and export item. 
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wind, blows from the Sahara during the winter (see Har- 
mattan). About 100 centimetres of rain falls near the 
coast each year. Inland areas get less rainfall. 

Economy. Peanuts make up about 95 per cent of the 
value of the country’s exports. Rice is also grown, most 
of it by Gambian women. The only industry in Gambia is 
peanut processing. The United Kingdom (UK) is Gam- 
bia's most important trade partner. 

The Gambia River is the country's main transportation 
route. Oceangoing ships sail upstream to load peanuts 
for export. Ferries, smaller boats, and large canoes with 
sails carry passengers on the river. Gambia has no rail- 
ways, but there are roads on both sides of the river. The 
Trans-Gambia Highway, a road connecting northern and 
southern Senegal, runs through Gambia. An interna- 
tional airport in Yundum, near Banjul, links Gambia with 
other west African countries and with the UK. Radio 
Gambia, a government-operated service, broadcasts in 
English and in African languages. 

History. The area that is now Gambia was part of the 
powerful Mali Empire from the 1200's to the 1400's (see 
Mali Empire). The people grew cotton, rice, and other 
foods. Portugal set up trading posts on Gambia‘s coast 
in the 1400's. The coast became a centre of the English 
and Portuguese slave trades during the 1500's. England 
began a settlement on James Island in the Gambia River 
in 1661. During the next 100 years, England and France 
fought for control of trade on the river, 

In 1765, the British established a colony called Sene- 
gambia, which included what are now parts of Gambia 
and Senegal. In 1783, the British handed over the Sene- 
gal territory to France. British merchants founded Bath- 
urst (now Banjul) in 1816. The colony of Gambia was set 
up in 1888. By 1902, all of what is now Gambia had come 
under British rule. 

Gambia began gaining measures of self-government 
after World War II ended in 1945. It gained complete in- 
ternal self-government in 1963. David (now Sir Dawda, 
or Dauda) Jawara, leader of the People’s Progressive 
Party, became the first prime minister. Gambia gained 
complete independence on Feb. 18, 1965. On April 24, 
1970, Gambia became a republic. The House of Repre- 
sentatives elected Jawara as the first president. It re- 
elected him in 1972 and 1977. In 1982, a constitutional 
amendment provided for election of the president by 
the people. The people elected Jawara in 1982 by a wide 


margin. They reelected him in 1987 and in 1992. 

Under Jawara, the government spent money to im- 
prove Gambia’s roads and ferries and to modernize 
Yundum Airport and the harbour at Banjul. Since 1970, 
tourism in Gambia has grown rapidly. However, since 
the 1970's, droughts have reduced agricultural produc- 
tion and seriously damaged Gambia’s economy. 

Gambia and Senegal have always had close relations. 
In 1981, troops from Senegal helped put down a rebel- 
lion against the Gambian government. In 1982, Gambia 
and Senegal formed a confederation, which—like the 
earlier colony—is called Senegambia. The confederation 
reaffirmed the close economic ties between the two 
countries and united their armed forces. 

In July 1994, a group of Gambian military officers 
overthrew Jawara and his government. They began rul- 
ing Gambia through a military council. 

Gambling is betting on the outcome of a game, event, 
or chance happening. Gamblers or players usually bet 
money on the outcome they predict. People bet on such 
games of chance as lotteries, card games, and dice, or 
on horse racing, boxing, and other sports events. 

The popularity of gambling. Gambling is popular 
throughout the world. Many people gamble because of 
the excitement and tensions of uncertainty. Others enjoy 
taking risks and the challenge of testing their skill or 
luck. Some people gamble because they enjoy compet- 
ing with others. Many people believe gambling is a 
quick way to make money. In most cases, however, win- 
ning is determined by chance. But people can increase 
their chances of winning by understanding the rules of a 
game thoroughly and learning which bets offer better 
chances to win. 

In many countries, gambling usually operates under 
close government supervision. Some people oppose 
gambling because excessive gambling may bring finan- 
cial ruin to gamblers and their families. Others claim 
that the gambling industry is influenced by organized 
crime and that gambling contributes to higher crime 
rates. People in favour of legalized gambling claim it en- 
courages economic development through tourism and 
that tax revenues from gambling benefit the public. They 
argue that people will always gamble because gambling 
laws are not fully enforced and probably cannot be. 
They also claim legalization would end organized 
crime's influence on gambling. 

r Casino gambling features four table games: craps (a 
dice game), roulette, and the card games baccarat and 
blackjack. People also play slot machines, including 
video poker games. They attract more players than any 
other game and take in about half of all money players 
bet at casinos. Casinos are found in Europe, the Far East, 
and the United States and on several Caribbean islands. 

Bingo is another form of gambling. This game is 
Played in specialized buildings, known as bingo halls. It 
is particularly popular in the United Kingdom. The win- 
ners receive money or other prizes. 

Sports betting involves betting on such organized 
Sports events as football, horse racing, greyhound rac- 
ing, and boxing. 

Many people bet on such events through bookmak-~ 
ers, although such betting is illegal in some countries. In 
other countries, the activities of bookmakers are regu- 
lated by law. Licensed betting offices accept bets on 
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sporting events, and sometimes on other events such as 
the outcome of elections. Bets on horse or greyhound 
racing can also be made at the race track. In the United 
Kingdom, betting on the results of soccer matches is 
mainly organized through the football pools (see Foot- 
ball pools). 

In most sports gambling, the return on a winning bet 
is determined by the odds against the horse or other 
object of the bet. If the odds against a winning horse are 
5 to 1, people who have placed a bet on that horse re- 
ceive five times the money they bet, plus their original 
stake. The bookmaker originally calculates the odds 
from the known history or form of the horse and then 
continually adjusts the odds as people begin to bet. Ifa 
large number of people bet on a horse, the bookmaker 
will reduce the odds against that horse. Therefore, if a 
winning horse has been backed by many people, the re- 
turn on individual bets will be relatively small, whereas 
if the winner is backed by just a few people, the return 
will be greater. 

Other forms of gambling. Lotteries are held in 
many countries to raise money. The winner is the per- 
son whose number is picked at random, and so the out- 
come does not depend on skill. Raffles are a similar 
form of gambling, often held informally at fund-raising 
events. The winner usually receives a prize rather than a 
sum of money. 

Related articles in World Book include: 


Bingo Horse racing Poker 

Dice Lottery Roulette 
Football pools Monte Carlo Slot machine 
Greyhound racing 


Game is the name given to animals that are killed 
through hunting or fishing. Game may be sought for 
food, fur, or skin, or for the sport of hunting or fishing. 
Game includes many kinds of land animals—such fierce 
beasts as tigers and bears; rabbits, squirrels, and other 
small creatures; and such birds as ducks and geese. 
Game fish range from trout found in lakes and streams 
to giant marlin that live in the ocean. 

Related articles in World Book include: 


Animal (How people protect Fur 
animals) Game laws 
Bird (Protective laws and Hunting 
treaties) Safari 
Conservation (Wildlife) Spearfishing 
Fish (Food and game fish) Trapping 
Fishing Wildlife conservation 
Fox hunting 


Game is a mental or physical contest played according 
to rules. Since prehistoric times, people have enjoyed 
playing games. In addition to pleasure, games provide 
excitement, challenge, and relaxation. Playing games 
may also help develop mental, physical, and social skills. 
Games resemble sports, and the difference between 
the two is not always clear. In general, people play 
games for fun and recreation. Most sports are organized 
athletic activities. The playing circumstances may deter- 
mine whether individuals are involved in a game or a 
sport. For example, table tennis at a family picnic would 
be a game, but competition at a national tournament 
would be a sport. Some sporting events, such as cricke’ 
basketball, and football contests, are called games. 
There is a tremendous variety of games. Some gai 
such as the game patience, may be played by o 
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Skipping is a game that helps develop physical skills. The style 
shown above, in which two people jump as two ropes are 
twirled, is called double dutch. 


one person. However, most games require two or more 
players. This article discusses six categories of tradi- 
tional games: (1) board games, (2) tile games, (3) target 
games, (4) card games, (5) word and picture games, and 
(6) war games and fantasy games. Beginning in the 
1970s, games called electronic games gained popular- 
ity. For information on such games, see Electronic 
game. 

There are many children’s games that do not fit into a 
specific category. Many of these games, such as tag, 
statues, and follow-the-leader, are physically challeng- 
ing. Others, like blindman’s buff and Simon says, rely on 
sharp senses and quick reflexes. 

Board games are played by moving small objects 
called pieces across a specially marked board. The 
pieces may have different shapes and colours to indi- 
cate their functions and to identify which players own 
them. In simple race board games, the movement of a 
piece is determined by throwing dice, spinning a spin- 


Mah-jongg players use rectangular tiles engraved with Chi- 
nese symbols. Mah-jongg began in China, but the game is now 
also played in many other parts of the world. 
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Detail of an illuminated French manuscript (early 1300s) 


Chess is a board game that requires skill and concentration. 
This illustration from a French manuscript shows the popularity 
of chess among European nobility during the late Middle Ages. 


ner, or picking a card. The person whose piece first 
reaches a certain spot wins. Some race board games de- 
pend entirely upon luck. Parcheesi is a race board game 
people have played for thousands of years. 

Some board games, such as backgammon and Mo- 
nopoly, involve both luck and skill. Draughts and chess 
are games that rely almost entirely on skill. The Oriental 
game of skill called go is one of the oldest games still 
played. It originated over 3,000 years ago in China, 
where it is called weigi. The object of the game of go is 
to capture the opponent's pieces and territory. 

Tile games use marked tiles made of wood, ivory, 
bone, stone, or plastic. Several tile games are played 
with dominoes. Mah-jongg is a Chinese game similar to 
the popular card game rummy, but it is played with tiles 
rather than cards. Some tile games are played on 
boards. For example, Scrabble is a tile and board game 
in which players make words out of tiles printed with 
letters of the alphabet. 

Target games involve propelling objects toward a 
target. Darts is a popular target game. Children play 
many target games with marbles. They may shoot their 
marbles at those of an opponent, or at another target. In 
tiddlywinks, the target is a cup into which players try to 
flip small plastic discs called winks. Horseshoe pitching 
is a game in which players toss horseshoes at stakes 
driven into the ground. 

Card games have been played for more than 1,000 
years. There are hundreds of card games. Related card 
games fall into groups called families. The most popular 
families are bridge, poker, rummy, and pinochle. Some 
card games are played with specially printed cards. Sev- 
eral games are played with a tarot deck, which contains 
many symbolic face cards. 

Word and picture games require imagination and 
verbal skills. Twenty questions is a word game. The play- 
ers try to identify a subject by asking questions that can 
be answered with a simple “yes” or “no.” In charades, 


players.must identify a word or phrase silently acted out 
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Darts is a target game that is popular among both children and 
adults. The game may be played by individuals or teams, and re- 
quires great skill in throwing the darts accurately. 


by another player. Beetle is a picture game. In one varia- 
tion of the game, the roll of a dice determines how 
many parts of a beetle a player may draw in one turn. 
The first player to complete the drawing wins. 

War games and fantasy games are complex games 
that require a great deal of time and imagination. In 
some war games, players re-create famous battlefields 
and try to match their strategy with history's greatest 
generals, Other war games are based on imaginary fu- 
ture wars. People play war games on game boards or 
maps that may be purchased or created by the players 
themselves, Many of these games are highly detailed 
and historically accurate. 

Dungeons and Dragons is a popular fantasy game. 
The players of the game move through imaginary dun- 
geons fighting monsters and trying to capture treasure. 
This game is played with a dungeon map held by a dun- 
geon master, The players are not allowed to see the 
Map. Such maps may be purchased or designed by 
other players. 


Related articles in World Book include: 


Backgammon Draughts 

Card game Electronic game 
Chess Horseshoe pitching 
Crossword puzzle Jacks 

oy Mah-jongg 
Dominoes Marbles 
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Game laws protect wild animals by regulating the 
conditions under which people are allowed to hunt 
them. In many countries, game laws regulate the kind 
and amount of game that can be hunted. The laws also 
protect landowners from losing their game to poachers. 
The term game includes all wild animals that are hunted 
for food or sport. 

Under the game laws, most game animals have a 
close season during which it is an offence to kill them. 
The close season generally corresponds to the animal's 
annual breeding period. Other offences include trap- 
ping, poisoning, hunting without the necessary certifi- 
cates or licences. In many countries, laws forbid people 
to kill many species of wild birds, to keep them in cap- 
tivity, or to take their eggs. Laws also regulate the hunt- 
ing of other birds. 

Under game laws, gamekeepers have powers to 
search people whom they suspect of poaching or of kill- 
ing game out of season. They also have power to seize 
any game such people may have killed. 

See also Game. 

Game theory is a mathematical method of determin- 
ing the most successful way for a person to play a game. 
Game theory considers a game to be any set of rules 
that the players must follow. Game theory helps the 
player decide the method of play most likely to produce 
the best score. At the end of each play in most games, 
every player receives a score that represents the degree 
of his or her success. 

Game theory is frequently used to study activities that 
are not usually regarded as games. For example, such 
military operations as aerial combat can be considered a 
“game.” Game theory also has been used to study com- 
plicated problems in economics, political science, and 
sociology. John Von Neumann, an American mathemati- 
cian, developed game theory during the late 1930's and 
early 1940's. 

See also Von Neumann, John. 

Gamelan is a traditional Indonesian orchestra, mainly 
comprising percussion instruments, which are played 
by striking them. The main instruments are metal gongs. 
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Other instruments include double-ended drums to mark 
the rhythm, xylophones for convex metal or wooden 
keys, rebabs (bowed lutes played like cellos), and flutes. 
Gamelan orchestras vary in size and composition. They 
generally accompany dancing or wayang (shadow thea- 
tre) performances (see Wayang). Individual singers and 
a chorus normally sing with the orchestra. A full gam- 
elan comprises about 20 performers. But most orches- 
tras have fewer. 

Gamelan orchestras play in two different tone sys- 
tems. One set of instruments uses a five-tone system 
which sounds like a minor key in western music (see 
Scale). The other set uses a seven-tone system. 

Historians think that gamelan music developed in Java 
side by side with the shadow theatre. The oldest gam- 
elan instruments found in palaces of central Java are 
claimed to be more than 600 years old. Instruments 
which were probably older have been found in the val- 
ley of the Mekong River (see Mekong River). 

Gamete. See Reproduction. 

Gametophyte. See Alternation of generations. 
Gamio, Manuel (1883-1960), was a Mexican anthro- 
pologist and archaeologist. He has often been called the 
father of Mexican anthropology. Gamio also spent much 
of his career working to improve the living conditions of 
American Indians. 

Gamio was born in Mexico City. He graduated from 
the National Preparatory School of San Ildefonso (now 
part of the National Autonomous University of Mexico) 
and earned a Ph.D. degree at Columbia University in 
New York City. From 1918 to 1921, he studied the people 
and environment of the Teotihuacan Valley of Mexico. 
During that period, he developed the theory of integral 
appreciation. According to this theory, the study of an 
ancient people, such as the Mexican Indians, must in- 
clude their climate and geography and other social data. 

In the late 1920's, Gamio conducted a study of Mexi- 
can immigration to the United States for the U.S. and 
Mexican governments. His research later influenced U.S. 
policies on Mexican immigration. 

Gamma globulin is one of the classes of proteins 
found in blood plasma. Gamma globulins play an impor- 
tant role in the body's disease-fighting immune system, 
and are also known as immune globulins. Most of the 
antibodies (infection-fighting proteins) in the body fluids 
are gamma globulins. White blood cells called /vympho- 
cytes produce antibodies after coming into contact with 
such harmful substances as bacteria or viruses. The anti- 
bodies react with and help destroy the invading germs. 

The gamma globulin in a person's plasma consists of 
the various antibodies produced by that individual, A 
mixture of plasma from many blood donors contains 
many different types of antibodies, because it includes 
the combined gamma globulin of all the donors. Drug 
manufacturers separate the gamma globulin from such 
a mixture and purify it for medical use. Doctors use 
gamma globulin injections to prevent or treat certain in- 
fectious diseases, including measles and viral hepatitis, 
Gamma globulin is also administered to people who 

> “cannot produce enough antibodies. 
‘X See also Immune system; Plasma; Serum. 
Gamma rays are a form of electromagnetic radiation 
similar to X rays. However, gamma rays have a much 
shorter wavelength than do X rays, and they differ in 


their origin as well. X rays are produced through several 
different processes involving the electrons that orbit the 
nucleus of an atom. Gamma rays are emitted (given off) 
from the nucleus itself. 

Uranium and other naturally occurring radioactive el- 
ements emit a/pha or beta particles from their nuclei 
when they transform into new elements. At the same 
time, they also give off gamma rays. Gamma rays may 
also be emitted alone in what are called isomeric transi- 
tions. The emission of a gamma ray does not change the 
structure of a nucleus. Instead, when a nucleus gives off 
a gamma ray, it only loses a certain amount of energy. 
See Radiation. 

Gamma rays may carry millions of electron volts of 
energy and can penetrate many types of matter. How- 
ever, certain materials can absorb gamma rays and stop 
them. For example, a sheet of iron 1.3 centimetres thick 
will stop 50 per cent of gamma rays of 1 million electron 
volts (MeV). It takes about 10 centimetres of water or 
0.65 centimetre of lead to equal this absorbing ability. 

Gamma rays lose energy when they collide with 
atoms while passing through matter. In these collisions, 
the gamma rays may knock electrons loose from their 
parent atoms. This process is called /onization, because 
it changes a neutral atom into a charged atom called an 
ion. The freed electron and positively charged atom are 
called an jon pair. High-energy gamma rays may create 
matter in the vicinity of a nucleus by forming a pair of 
electrons—a negatron and a positron. In the process, the 
gamma rays are absorbed. A negatron is an ordinary 
electron—that is, it has a negative charge. A positron has 
a positive charge. The creation of such an electron pair 
by a gamma ray is the opposite of what happens when a 
positron and a negatron unite. When these particles 
unite, they are both destroyed and two gamma rays with 
identical energy are formed. This process is called anni- 
hilation, and the gamma rays that are produced are 
often called annihilation radiation. 

Extremely small amounts of gamma rays bombard our 
bodies constantly from the naturally radioactive materi- 
als in the rocks and soil. We take some of these materi- 
als into our bodies daily in the air we breathe and in the 
water we drink. Gamma rays passing through the body 
produce ionization in tissue. Large amounts of gamma 
rays can harm the cells in our bodies. Despite their dan- 
ger, gamma rays can also be of benefit. They are helpful 
in treating some cancers and tumours. They are also 
used to detect flaws in metal and to preserve foods. 

Related articles in World Book include: 


Betatron Nuclear energy Transmutation 
Electromagnetic Radiation of elements 
waves Radium X rays 


Gamow, George (1904-1968), was a Russian-born 
physicist known for his contributions to many fields of 
science. He was also a brilliant writer, producing more 
than 20 popular science books. 

Gamow worked in such diverse areas as nuclear 
physics, cosmology (the study of the universe), astron- 
omy, astrophysics, and molecular biology. In nuclear 
physics, for example, he discovered how alpha particles 
escape from atomic nuclei. This discovery later served 
as the basis of his version of the theory of the creation 
of the universe called the big bang. 

* Garow was born,in Odessa, Ukraine. In 1928, he re- 


ceived a Ph.D. degree in physics from the University of 
Leningrad. From 1928 to 1931, he conducted research at 
several European universities. He moved to the United 
States in 1934 and became a U.S. citizen in 1940. He was 
professor of physics at George Washington University 
in Washington, D.C., from 1934 to 1956, when he joined 
the faculty of the University of Colorado. Gamow's auto- 
biography, My World Line, was published in 1970. 
Ganda are the largest ethnic group in the African na- 
tion of Uganda. They make up approximately 30 per cent 
of the country’s population. Most Ganda live in an area 
of central and southern Uganda known as Buganda. 

The Ganda, also known as the Baganda, have adopted 
numerous aspects of Western culture while retaining 
many of their traditions. They speak a language called 
Luganda, which belongs to the Bantu family of African 
languages. Many Ganda hold high positions in govern- 
ment or industry. Many other Ganda are farmers who 
grow such crops as coffee and cotton. 

For centuries, Buganda existed as a small independ- 
ent state. It grew in size and importance in the 1600's 
and 1700s. By the mid-1800s, it had become one of the 
richest and most powerful kingdoms in East Africa. 

In 1894, Great Britain made Buganda a British protec- 
torate. In 1896, Britain added several other kingdoms to 
the protectorate, extending it over most of present-day 
Uganda. However, the Ganda kept their own Kabaka 
(king) and Lukiko (parliament). 

Uganda became independent in 1962. The new con- 
stitution allowed Buganda to keep its Kabaka and re- 
main partly independent from the central government. 
Sir Edward Mutesa II, the Kabaka of Buganda, became 
Uganda's first president. In 1966, Prime Minister A. Mil- 
ton Obote seized full control of the government, dis- 
missed Mutesa, and ended Buganda's special status. The 
ae year, a new constitution abolished the office of Ka- 

aka. 

See also Uganda (People; History). 

Gander. See Goose. 

Gandhi, Indira (1917-1984), was the first woman 
prime minister of India. She held the office from 1966 to 
1977 and from 1980 until her death in 1984. She was as- 
sassinated by two of her security guards, who were 
members of India’s Sikh religious group. Much friction 
had arisen between the Sikhs and Gandhi's government 
(see India [Recent developments). 

Indira Priyadarshini Gandhi was the only child of 
Jawaharlal Nehru, who served as India's first prime min- 
ister from 1947 to 1964. She was an adviser to her father 
during his term. Gandhi 
Was first elected to Parlia- 
ment in 1964. She was min- 
ister of information and 
broadcasting from 1964 
until she became prime 
minister. Indira Gandhi be- 
came prime minister in 
1966 on the death of Lal 
Bahadur Shastri. At first 
she was regarded as a 
weak leader. She soon 
Strengthened her position 
and revived her party's 
Popularity, which had 


Indira Gandhi 


Gandhi, Mohandas Karamchand 27 


slumped badly during the 1967 elections. In 1971, she 
called an early election and fought a campaign on the 
platform of garibi hatao (abolish poverty). Her remark- 
able personal campaign produced a striking victory for 
the Congress Party. 

Indira Gandhi's career reached its peak in 1972. After 
this year her attempts at social and economic reforms 
were only partly successful, and the nation's economy 
began to falter. Her aggressive control of the Congress 
Party antagonized important groups. 

In June 1975, a court found Gandhi guilty of using ille- 
gal practices during India’s 1971 parliamentary election 
campaign. Gandhi's opponents demanded that she re- 
sign from office because of the conviction, but she re- 
fused. Criticism of Gandhi grew, and she declared a 
state of emergency two weeks after the court ruling. She 
had her major opponents arrested and imposed press 
censorship. In November 1975, the Supreme Court of 
India overturned Gandhi's conviction. In 1977, Gandhi's 
Congress (Ruling) Party was defeated in India's parlia- 
mentary elections. Gandhi lost both her post as prime 
minister and her seat in Parliament. Following her de- 
feat, she organized the Congress-| Party. The / in the 
party's name stands for /ndira. In 1980, she won a seat in 
Parliament, and her party gained control of Parliament. 
Gandhi again became prime minister. 

Gandhi was born in Allahabad. Her maiden name was 
Indira Priyadarshini Nehru. She attended Santiniketan 
University in India and Oxford University in England. In 
1942, she married Feroze Gandhi (no relation to Mohan- 
das Gandhi). Gandhi and her husband were imprisoned 
for 13 months for their part in India's campaign for inde- 
pendence from Britain. They had two sons, Rajiv and 
Sanjay. Feroze Gandhi died in 1960. In the 1970's, Sanjay 
Gandhi became his mother's chief political adviser and 
gained much power in Indian politics. He was killed in 
an aeroplane crash in 1980. Rajiv Gandhi then became a 
key aide to his mother. When Indira Gandhi died, the 
Congress-I Party chose Rajiv as its head. As party head, 
Rajiv succeeded his mother as prime minister. 

See also Gandhi, Rajiv; Nehru. 

Gandhi, Mohandas Karamchand (1869-1948), was 
one of the foremost political leaders of the 1900s. The 
Indian people called Gandhi the Mahatma (Great Soul). 
He helped to free India from British rule by a unique 
method of nonviolent resistance, and is honoured by In- 
dians as the father of their nation. Gandhi was slight in 
build but had almost limitless physical and moral 
strength. He was assassinated by an Indian who re- 
sented Gandhi's programme of tolerance for all creeds 
and religions. The great scientist Albert Einstein said of 
Gandhi: “Generations to come will scarcely believe that 
such a one as this walked the earth in flesh and blood.” 

Gandhi's beliefs. Gandhi's life was guided by a 
search for truth. He called his autobiography The Story 
of My Experiment with Truth. Gandhi said that truth was 
God, and his aim in life was to achieve truthfulness in 
thought, word, and deed. Ahimsa (nonviolence) to him 
was the highest virtue. By nonviolence, Gandhi meant 
not merely the absence of violence, but also loving con- ' 
cern for all life. He believed that truth could be known 
only through tolerance and concern for others, and that 
finding a truthful way to solutions required constant 
testing. He taught that to be nonviolent required great 
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courage. Gandhi overcame fear in himself and showed 
others how to overcome fear. 

Gandhi developed a method of direct social action 
based upon principles of courage, nonviolence, and 
truth, which he called satyagraha (truth-force). Where 
the method was used against British rule, it gave rise to 
what was called civil disobedience. Gandhi and his sup- 
porters used satyagraha to fight for India’s independ- 
ence, and to bring about social change. 

A successful campaign of satyagraha involves five 
basic stages. First, there must be some perception of in- 
justice. Examples of such injustice include a landlord 
charging excessive rent, and the treatment of people be- 
longing to the caste (social class) known as the untouch- 
ables (see Caste). Other examples include discrimination 
against minorities, and British rule in India. 

The second stage requires the necessity of a proper 
response. The victim of injustice usually accepts the sit- 
uation out of fear or else resorts to violence. Gandhi 
claimed that both these responses were wrong. A satya- 
grahi (one who practises satyagraha) fights injustice 
nonviolently and with courage. 

The third stage involves choosing the field of action. 
The victim must decide how to highlight the injustice. 
Often the victim chooses deliberate, nonviolent defi- 
ance of the unjust law and is prepared to suffer the con- 
sequences, 

The fourth stage covers conduct in a campaign of sa- 
tyagraha. The satyagrahi aims at winning over an oppo- 
nent through love and self-sacrifice. The satyagrahi must 
never exploit an opponent's weakness. During World 
War II (1939-1945), in India, Gandhi suspended his civil 
disobedience campaign from Dec. 12, 1940, to Jan. 4, 
1941, so that British officials could enjoy their Christmas 
holiday without being called out to make arrests. 

The fifth and final stage is the resolution of the con- 
flict. A satyagrahi tries to see an opponent's point of 
view, and a satyagraha is claimed to be successful only 
when both sides feel that they are winners. 


Mohandas Gandhi, on the 
right of the picture, worked 
with Jawarharlal Nehru, /eft, to 
achieve independence for 
India. Gandhi inspired the In- 
dian people to achieve inde- 
pendence by his unique 
method of nonviolent resist- 
ance against British rule. 


Satyagraha, this new, unique method of solving con- 
flicts, was Gandhi's greatest legacy to mankind. His 
method proved itself when India gained independence 
from the British, leaving little lingering sense of bitter- 
ness. This method has since been used in many other 
parts of the world. It was highly successful in Martin Lu- 
ther King’s struggle against racial discrimination in the 
United States. Today, many groups of activists, involved 
in causes such as nuclear disarmament, animal rights, 
and environmental protection, use these Gandhian 
methods to good effect. 

Gandhi's early life. Gandhi was born on Oct. 2, 1869, 
in Porbandar, India. His parents belonged to the Vaisya 
(merchant) caste of Hindus. Young Gandhi grew up in an 
atmosphere of religious tolerance and the acceptance of 
the teachings of various Hindu sects, as well as Jainism 
(see Jainism). He was a shy, serious boy. Even as a child 
he resisted the temptation to lie or cheat. When he was 
13 years old, he married Kasturbai, a girl of the same 
age. Their parents had arranged the marriage according 
to custom. The Gandhis had four children. 

At the age of 19, Gandhi travelled to England to study 
law. In London, he began to develop his philosophy of 
life. He remained a vegetarian under difficult circum- 
stances, and studied the great Indian religious classic, 
the Bhagavad-Gita. He also turned to the New Testament 
of the Bible and to the teachings of the Buddha. 

In 1891, Gandhi returned to India to practise law, but 
met with little success, In 1893, Gandhi went to South 
Africa to do some legal work. South Africa was then 
under British control. Almost immediately, he was 
abused because he was an Indian who claimed his 
rights as a British subject. He saw that all Indians suf- 
fered from discrimination. His law assignment was for 
one year, but he stayed in South Africa for 21 years to 
work for Indian rights. 

Gandhi led many campaigns for Indian rights in South 
Africa and edited a newspaper, /ndian Opinion. As a 
part of satyagraha, he promoted civil disobedience 


campaigns and organized a strike among Indian miners. 
He was arrested many times by the British, but his ef- 
forts brought important reforms. Gandhi also worked 
for the British when he felt justice was on their side. He 
was decorated by them for medical work in the Anglo- 
Boer War of 1899-1902. See Anglo-Boer Wars. 

Gandhi fully developed his philosophy of life in South 
Africa. He was greatly influenced by Leo Tolstoy's essay, 
"The Kingdom of God Is Within You,” and John Ruskin’s 
book Unto This Last. But the greatest influence on him 
was the Bhagavad-Gita, which became an unfailing 
source of inspiration. Gandhi believed that all life was a 
part of one ultimate spiritual reality. The supreme goal 
was self-realization, the realization that one's true self 
was identical with ultimate reality. He believed that all 
religions contain some elements of truth, and this ac- 
counted for his own religious tolerance. For him, the 
best guide to self-realization was the Gita. The Gita advo- 
cates action without desire. Such action leads to non- 
possession and equability (even-temperedness)—two 
virtues practised by Gandhi with increasing zeal 
throughout his life. 

Gandhi experimented with communal living at the 
Phoenix Farm and the Tolstoy Farm in South Africa, and 
later at Sabarmati Ashram, in India. There he practised 
voluntary simplicity, a way of life designed to offer an al- 
ternative to the increasingly competitive, stressful, and 
violent atmosphere of Western civilization. Voluntary 
simplicity means reducing material wants to a minimum 
and reaping spiritual rewards instead; emphasizing 
service; and practising manual labour. Gandhi himself 
served as teacher, cook, nurse, and even scavenger. As 
a social reformer, he fought for the emancipation of 
women, the removal of the tradition of Untouchability 
(low caste or class status), and for Hindu-Muslim unity. 

In his social philosophy, Gandhi replaced the Marxist 
emphasis on class struggle with the theory of trustee- 
ship. Landowners were to see themselves as trustees, 
honour-bound to use their property for the benefit of 
society. In this way, class struggle would yield to sarvo- 
daya (welfare of all). In politics, Gandhi taught that every- 
body should take part in a democratic system having its 
roots in villages or neighbourhoods. In his speech and 
writing he used everyday language that was simple to 
understand, 

Gandhi's independence campaigns. In 1915, Gan- 
dhi returned to India. Within five years, he became the 
leader of the Indian nationalist movement. 

In 1919, the British imperial government introduced 
the Rowlatt bills to make it unlawful to organize opposi- 
tion to the government. Gandhi led a satyagraha cam- 
Paign that succeeded in preventing passage of one of 
those bills. The other was never enforced. Gandhi called 
off the campaign when riots broke out. He then fasted to 
impress the people with the need to be nonviolent. His 
belief in the cruelty of imperial rule became more in- 
tense after the Amritsar Massacre of April 13, 1919. A 
British general ordered his men to fire on an unarmed 
crowd, and almost 400 Indians were killed. This made 
Gandhi even more determined to develop satyagraha 
a to win independence through nonviolent resist- 

ce, 

Gandhi began a programme of hand spinning and 
Weaving about 1920. He believed that the programme 
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helped the fight for independence in three ways: (1) it 
aided economic freedom by making India self-sufficient 
in cloth; (2) it promoted social freedom through the dig- 
nity of labour; (3) it advanced political freedom by chal- 
lenging the British textile industry and by encouraging 
mass participation in the Indian movement for self- 
government. 

In 1930, Gandhi led hundreds of followers on a 300- 
kilometre march to the sea, where they made salt from 
seawater. This was a protest against the Salt Acts, which 
made it a crime to possess salt not bought from the gov- 
ernment. See Dandi March. 

During World War Il, Gandhi continued his struggle 
for India's freedom through nonviolent disobedience to 
British rule. He was jailed for the last time in 1942. Alto- 
gether, he spent seven years in prison for political activ- 
ity. He believed that it is honourable to go to jail fora 
good cause. 

Freedom and death. The United Kingdom granted 
India freedom in 1947. But Gandhi did not take part in 
the Independence Day celebrations. The partition of 
India into the two nations of India and Pakistan grieved 
Gandhi. He was saddened also by the violent rioting be- 
tween Hindus and Muslims that accompanied the parti- 
tion. He had worked for a united country and had urged 
that Hindus and Muslims should live together in peace. 

On Jan. 13, 1948, at the age of 78, Gandhi began his 
last fast. His purpose was to end the bloodshed among 
Hindu, Muslim, and other groups. On January 18, their 
leaders pledged to stop fighting and Gandhi broke his 
fast. Twelve days later, in New Delhi, while on his way to 
a prayer meeting, Gandhi was assassinated. Nathuram 
Godse, a Hindu fanatic, who opposed Gandhi's pro- 
gramme of tolerance for all creeds and religions, shot 
him three times. A shocked India and a saddened world 
mourned Gandhi's death. 

Gandhi was loved and admired by millions through- 
out the world because he lived his ideals in an age of 
cynicism. He insisted on honourable means instead of 
the principle of the end justifying the means, lived a 
simple life in a world of mounting complexity, and prac- 
tised nonviolence in a world of escalating violence. 

See also India, History of. 

Gandhi, Rajiv (1944-1991), was prime minister of India 
from 1984 to 1989. He succeeded his mother, Indira Gan- 
dhi, who held the office when she was assassinated in 
October 1984 (see Gandhi, Indira). 

Rajiv Gandhi was born in Bombay. He was educated 
in India at the Doon School and then at Cambridge in 
England. He later trained as 
an airline pilot and worked 
for Air India. 

In politics, Rajiv Gandhi 
was at first overshadowed 
by his younger brother, 
Sanjay, who emerged in 
the mid-1970's as his moth- 
er's principal political ad- 
viser. It became clear that 
Indira Gandhi intended 
Sanjay to succeed her as 
India’s leader. But in 1980, 
following Indira Gandhi's 
return to power, Sanjay 
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Gandhi was killed in an air crash. Soon afterward, Rajiv 
gave up his airline career to enter parliament. In 1983, 
he became general secretary of the Congress Party. 

It was already clear by 1983 that Indira Gandhi in- 
tended Rajiv to succeed her as prime minister. On Oct. 
31, 1984, Indira Gandhi was assassinated. Rajiv Gandhi 
was immediately appointed prime minister by the sen- 
ior members of the Congress Party. Three months later, 
parliamentary elections were held, and the Congress 
Party won its largest majority ever. This was interpreted 
partly as a sympathy vote for Rajiv Gandhi personally, 
but it also reflected the view that under Indira Gandhi 
politics had become stale, and that the country needed 
a new and youthful leader. 

During the first few years of his period in office, Rajiv 
Gandhi appeared to fulfil most of his supporters’ expec- 
tations. He made a fresh start on the troubled situation 
in the Punjab and reached agreement with Sikh political 
leaders. He reorganized the economy in order to reduce 
top-heavy ceritral control. But by 1986, Gandhi's difficul- 
ties were growing. His plans for the Punjab failed, and 
his opponents began to gain the upper hand. His cause 
was further damaged by several cases of corruption 
which seemed to involve people close to the prime min- 
ister and his family. One case, popularly known as the 
"Bofors Scandal,” was concerned with alleged illegal 
payments on huge arms deals. His opponents made 
much of such scandals, although they offered no proof 
that the Gandhi family had anything to do with them. 

The Congress Party was defeated in the November 
1989 elections and Gandhi was replaced as prime minis- 
ter by Vishwanath Pratap Singh. Gandhi was killed by a 
bomb at an election meeting in May 1991. 

See also India, Government of; India, History of. 
Gandon, James (1743?-1823), was a British architect 
who designed several important buildings in England 
and Ireland. Among the buildings he designed are the 
county hall and prison in Nottingham and the custom 
house, Four Courts, and Parliament House (now the 
Bank of Ireland) in Dublin. 

Gandon was born in London. He began to practise as 
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an architect in the mid-1760s. In 1781, he moved to Dub- 
lin to supervise the construction of the custom house. 
After a brief return to England, he went back to Ireland 
in 1799, and later died there. 

Ganges River is the greatest waterway in India and 
one of the largest in the world. It is most important to 
the Indians for the part it plays in the Hindu religion. 
Hindus consider it the most sacred river in India. Each 
year, thousands of Hindu pilgrims visit such holy cities 
as Varanasi and Allahabad along the banks of the Gan- 
ges to bathe in the river and to take home some of its 
water. Temples line the riverbank, and ghats (stairways) 
lead down to the water. Some pilgrims come to bathe in 
the water only to cleanse and purify themselves. The 
sick and crippled come hoping that the touch of the 
water will cure their ailments. Others come to die in the 
river, for the Hindus believe that those who die in the 
Ganges will be carried to Paradise. The river's name in 
Hindi, the chief Indian language, is Ganga. 

The river is an important trade area. Its valley is fertile 
and densely populated. Some of India's largest cities, 
such as Calcutta, Howrah, Patna, Varanasi, and Kanpur, 
stand on its banks. But the Ganges is less important 
commercially than it once was. Irrigation has drained 
much of its water and steamers can navigate only in the 
lower part of the river. 

The Ganges has its source in an ice cave 3,139 metres 
above sea level in the Himalaya of northern India. The 
river flows toward the southeast and through Bangla- 
desh for 2,480 kilometres to empty into the Bay of Ben- 
gal (see India [physical map]; Bangladesh [map)). Several 
tributary rivers, including the Jumna, Ramganga, Go- 
mati, Ghaghra, Son, and Sapt Kosi add to the waters of 
the Ganges. The Brahmaputra River joins some of the 
branches of the Ganges near its mouth, and together the 
two rivers form a large delta. 

See also Allahabad; Brahmaputra River; Varanasi. 
Ganglion. See Nervous system (The cell body). 
Gangrene is the death of body tissues from lack of 
oxygen. It is caused by a loss of blood supply to areas of 
the body, often the hands or feet. 


A gradual loss of blood supply causes dry gangrene. 
This is often the result of diabetes, arteriosclerosis, or 
severe frostbite. The involved area becomes painful and 
cold. Later, the skin darkens. Eventually, the dead tissue 
dries up and drops off. It does not become infected, and 
complete healing usually occurs at the junction between 
living and dead tissue. Therefore, dry gangrene does 
not threaten a person's life. 

A far more serious condition, called moist gangrene, 
results from a sudden loss of blood supply. This may fol- 
low a crushing injury, a bad burn, ora clot that blocks 
an artery. The resulting tissue death is irregular, with 
some cells surviving longer than others. Injured but still 
living cells leak fluids, making the affected tissues moist. 
Bacteria flourish in this moist environment. At first, the 
skin becomes swollen and may develop blisters. As the 
gangrene proceeds, the area becomes foul-smelling. 
The infection spreads to other parts of the body, and 
may be fatal. 

A form of gangrene called gas gangrene is particu- 
larly deadly. It occurs in wounds infected by bacteria 
that thrive in a low-oxygen environment. The bacteria re- 
lease gas and poisons. Gas gangrene causes high fever, 
brownish pus, and gas bubbles beneath the skin. The 
Poisons spread quickly, leading to death in days if the 
Person is not treated. 

Doctors treat gangrene by improving the blood flow 
and supply of oxygen to the affected area. Surgery may 
be necessary to remove or to by-pass an obstruction in 
a large artery. Drugs that improve blood flow through 
smaller arteries may be helpful. Other drugs may be 
given to combat bacterial infections. In some cases of 
gas gangrene, the affected limb is put in a pressurized 
oxygen chamber to prevent the growth of anaerobic 
bacteria. When other treatments fail, dead tissue must 
be removed surgically. 

Gannet is the name of three species of large seabirds. 
The largest, the northern gannet of the North Atlantic, 
grows to 90 centimetres long and has a wingspan of 1.8 
Metres. Other gannets live off the coast of South Africa, 
Australia, and New Zealand. 

Gannets have strong, sharp bills, webbed feet, and a 
small throat pouch. They build their nests, made of sea- 
weed, on rocky cliffs. There may be over 50,000 gannets 
in one colony. The female gannet lays a single egg. The 
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The Ganges River in India 
is sacred to Hindus. Each year 
thousands of pilgrims bathe 
in the river to cleanse and pu- 
j rify themselves. 


young take three years to develop adult plumage. Gan- 
nets are strong fliers. With wings folded, they dive 
down on fish from as high as 30 metres. Gannets often 
help fishermen to locate fish because the birds follow 
schools of fish, such as herring, jack-mackerel, and sar- 
dines. 

Similar birds of tropical and subtropical waters are 
called boobies (see Booby). 


Scientific classification. The northern gannet is Morus bas- 
sana. The African gannet is M. capensis. The Australian gannet is 


M. serrator. 

Ganymede was a handsome Trojan prince in Greek 
mythology. His father was either Tros, the founder of 
Troy, or Laomedon, the father of the Trojan king Priam. 
Zeus, ruler of the gods, saw Ganymede on Mount Ida. 
Zeus admired the young man and, in the form of either 
a whirlwind or an eagle, swept him away to Mount 
Olympus, home of the gods. There, Ganymede served 
as Zeus's cupbearer. 

Gap is a narrow valley or gorge cut by a stream across 
a ridge. If the river still occupies a gap, it is a water gap. 
If the river abandons it, the gap becomes a wind gap. 
Railways and roads follow many gaps. Goring Gap be- 
tween the Berkshire Downs and the Chiltern Hills, in 
southern England, is an example of a water gap. The 


The gannet is a large, white sea bird that looks somewhat 
like a goose. It has a strong, sharp bill. 
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River Thames cuts through it. The Cumberland Gap in 
the Appalachian Mountains, in North America, is a typi- 
cal wind gap. Railways run through the gap. Gaps can 
also be cut by glacial erosion. The Gap of Dunlow, 
County Kerry, in the Republic of Ireland, is an example 
of a gap formed by glacial erosion. 
Gar is a fierce, hungry fish that lives chiefly in freshwa- 
ter lakes and large rivers. It is also known as the garfish 
or garpike. Some gars inhabit marine waters in and 
around the mouths of coastal rivers. Gars are found in 
streams along the Atlantic Coast of North America from 
Canada to Florida, U.S.A. They also live in the Great 
Lakes region, throughout the Mississippi River Valley, 
and as far south as Cuba, Mexico, and Costa Rica. 

Gars have long, slender bodies with hard scales. They 
have beaks armed with large sharp teeth. 

The /ongnose gar, or billfish, has extremely long and 
slender jaws. It grows to about 1.5 metres long. The 
shortnose gar is 60 to 90 centimetres long. The heavy-set 


The longnose gar has long and slender jaws. 


alligator gar is the largest gar. It may grow to almost 3 
metres long. The flesh of alligator gars can be used for 
food, but it is not commonly eaten. 

The name gar is also commonly applied to the marine 
needlefishes. They look like true gars but have soft 
scales. 

Scientific classification. Gars are in the gar family, Lepi- 
sosteidae. The longnose gar is Lepisosteus osseus; the short- 
nose gar is L. platostomus; and the alligator gar is L. spatula. 
Garand rifle, also called the M7 rifle, is a .30-calibre, 
eight-shot semiautomatic weapon. It was the basic rifle 
of the United States Army and Marine Corps until 1960, 
when it was replaced by the M16. John C. Garand, a gov- 
ernment designer, developed the M1 rifle in 1929, 

The Garand rifle is gas operated, The bullet uncovers 
a small hole before it leaves the barrel. Compressed 
gases behind the bullet rush through a port to a piston, 
driving it back against the operating rod. The rod rotates 
the bolt to unlock it, pushes it back to open the rifle, and 
helps eject the cartridge case. A recoil spring closes the 
bolt and rams a fresh cartridge into position to fire 


when the trigger is again pulled. The M1 fires one shot 
at each trigger pull. 


See also Carbine; Machine gun; Rifle. 
Garbo, Greta (1905-1990), became one of the most fa- 
mous actresses in film history. She was known for her 
portrayals of mysterious women whose lives ended in 
tragedy. Garbo played such roles in most of the 27 films 


she made from 1922 until her retirement in 1941. She 
was one of the few stars who gained equal success in 
both silent and sound films. 

Garbo's real name was 
Greta Lovisa Gustafsson. 
She was born in Stock- 
holm, Sweden, where she 
began her career. She first 
starred in The Story of 
Gösta Berling (1924), a 
Swedish film. In 1925, 
Garbo moved to the United 
States, where she made 
such silent movies as Flesh 
and the Devil (1927), Love 
(1927), and A Woman of Af- 
fairs (1928). Garbo's best- 
known sound films include 
Anna Christie (1930), Grand Hotel (1932), Mata Hari 
(1932), Queen Christina (1933), Anna Karenina (1935), and 
Camille (1937), Her first major comedy was Ninotchka 
(1939). Garbo was known for her intense desire to have 
privacy. She retired without explanation at the height of 
her fame. 

See also Film industry (picture: John Barrymore and 
Greta Garbo in Grand Hotel ); Steichen, Edward (picture: 
Greta Garbo, 1928). 

Garcia Lorca, Federico (1898-1936), was one of the 
greatest Spanish poets and dramatists. He and Miguel 
de Cervantes are the most widely translated Spanish au- 
thors. 

Garcia Lorca‘s early poetry, collected in Libro de poe- 
mas (1921) and Canciones (1927), is basically simple, but 
contains delicate, original descriptions of nature. Gypsy 
Ballads (1928) is his best- 
known collection of poetry. 
His finest poem, Lament 
for Ignacio Sanchez 
Mejias, is an elegy to a 
bullfighter killed in 1934. 

Garcia Lorca’s best plays 
are the tragedies Blood 
Wedding (1933), Yerma 
(1934), and The House of 
Bernarda Alba (1936). They 
are filled with violent pas- 
sion and complex symbol- 
ism. Garcia Lorca was also 
a skilful writer of comedies 
and surrealistic farces. 

Garcia Lorca was born near Granada, Spain. In 1932, 
he founded a travelling theatre that performed plays 
throughout Spain. He was killed in the Spanish Civil War 
by followers of Francisco Franco. 

Garcia Marquez, Gabriel José (1928- ), is a Co- 
lombian novelist. Many critics consider him one of the 
most important authors in the history of Latin-American 
literature. He won the 1982 Nobel Prize for literature. 

Garcia Marquez achieved international fame in 1967 
with the publication of One Hundred Years of Solitude. 
This novel tells the story of the Buendia family, who live 
in the isolated jungle town of Macondo. The exploits of 
the family and the history of the town are often tragic. 
However, Garcia Marquez describes these events in the 


Greta Garbo 


Federico Garcia Lorca 


form of a humorous tall 
tale. The novel has been in- 
terpreted as the history of 
Latin America told with 
mythical characters and 
places. 

Garcia Marquez first 
works were the short nov- 
els Leaf Storm (1955) and 
No One Writes to the Colo- 
nel (1958). Like his major 
novel, these stories are set 
in Macondo. A later novel, 
The Autumn of the Patri- 
arch (1975), tells the story 
of a general who rules his country as a dictator for 100 
years. The short novel Chronicle of a Death Foretold 
(1983) is a dreamlike story of a brutal murder in a small 
Latin-American town. The novel Love /n the Time of 
Cholera (1988) is a story of love in an unnamed Latin- 
American city. Garcia Marquez has also written short 
Pea which have been published in Collected Stories 

Garcia Marquez was born in Aracataca, near 
Fundacion, Colombia. In 1954 and 1955, he worked in 
Paris as a foreign correspondent for a Colombian news- 
paper. During that period, the newspaper published a 
series of articles by Garcia Marquez that angered the 
Colombian government. The government shut down the 
newspaper, and Garcia Marquez has lived abroad most 
of the time ever since. 

Garcia-Sarmiento, Félix Rubén. See Dario, 
Rubén. 

Garcia Y Íñiguez, Calixto (1839-1898), was a Cuban 
lawyer and revolutionary general. He commanded a 
Cuban army against Spain in the revolt of 1895 to 1898, 
before the Spanish-American War. During the war, U.S. 
Army Lieutenant Andrew S. Rowan carried a message to 
Garcia asking what aid the United States should send. 
This inspired Elbert Hubbard's essay, “A Message to 
Garcia.” Garcia was born in Holguin, Cuba. 

Garda Síochána. See Police. 

Garden cities are urban centres deliberately de- 
signed to include large areas of gardens and trees. 
Town planning experts in Britain first used the term in 
the late 1800s. The classic British examples, which led to 
the post-World War Il New Town concept, were Letch- 
worth and Welwyn Garden City, in Hertfordshire, Eng- 
land. See City. In Australia, at the beginning of the 
1900s, certain town planners tried to introduce similar 
ideas, but only two examples were built. They were 
Colonel Light Gardens, a suburb of Adelaide, and Dacey 
Garden Suburb, in Sydney. 

Garden Island is the name given to two Australian is- 
lands, one in Sydney and one near Perth. Garden Island 
in Sydney Harbour is a naval depot. It was cleared on 
Feb. 11, 1788, for a vegetable garden for HMS Sirius and 
HMS Supply. It was reserved for Royal Navy use in 1800. 
A new dry dockyard built in 1939 joined Potts Point to 
Garden Island. It suffered a Japanese submarine attack 
on May 31, 1942, when the ship Kuttabul was torpedoed. 

Garden Island in Western Australia is 13 kilometres 
south of Fremantle. It provided temporary shelter for the 
first settlers bound for the Swan River Colony in 1829. It 
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is now the site of a maintenance facility for the Royal 
Australian Navy. A 4,209-metre causeway links it with the 
mainland. 

Garden, Mary (1874-1967), an American soprano, was 
considered one of the best singing actresses of her 
time. While studying in Paris in 1900, she was the under- 
study for the leading role in Gustave Charpentier'’s Lou- 
ise. When the star became ill on opening night, Mary 
Garden sang the part and scored a great triumph. Later, 
she created the role of Mélisande in Claude Debussy's 
opera Pelléas et Mélisande. 

Opera lovers remember her for roles in Jules Masse- 
net's The Juggler of Notre Dame, Italo Montemezzi's The 
Love of Three Kings, and Henri Février's Monna Vanna. 
She retired at the height of her career. Born in Aber- 
deen, Scotland, she came to the U.S. at an early age. She 
studied voice in Chicago, and later joined the Chicago 
Grand Opera Company. 

Garden of Eden. See Eden. 

Gardenia is an evergreen shrub or small tree that 
bears a fragrant, waxy, white flower. Botanists classify 
the gardenia with plants of the madder family, which in- 
cludes the coffee and quinine trees. The gardenia shrub 
is native to China and Japan. It is very sensitive to tem- 
perature. The flower buds form best at temperatures 
from 16° to 17° C. The leaves become yellow and un- 
healthy at lower temperatures. A moist atmosphere is 
also desirable. Therefore, gardenias are usually grown 
in greenhouses or conservatories. They are also grown 
outdoors where winter temperatures do not drop 
below —12° C. 

The beautiful gardenia blossoms are double. Varieties 
that are used for corsages are Belmont, Hadley, and 
McLellans 23. The gardenia is frequently called Cape 
jasmine because it smells like jasmine and was first 
brought to England from the Cape Colony in Africa. 
Veitchiana, a small-flowered form of gardenia, grows as 
a potted plant. 

Scientific classification. The gardenia belongs to the mad- 
der family, Rubiaceae. It is classified as Gardenia jasminoides. 

See also Flower (picture: Flowers of the tropics and 
subtropics). 


The gardenia is a beautiful white flower with smooth, waxy 
petals. The blossoms grow on evergreen shrubs or small trees. 


A formal flower garden 


A vegetable and flower garden 


People cultivate various kinds of gardens. Some people, for example, beautify their gardens 
with flowers. Others cultivate fruits or vegetables. Still others care for house plants indoors. But 
whatever kind of garden they have, all gardeners take pleasure in seeing living things grow. 


Gardening 


Gardening is the cultivation of plants, usually in or 
near the home as a hobby. A home garden may consist 
of a small plot of ground with flowers, fruits, or vegeta- 
bles. Or it may consist of individual plants in pots or 
other containers either indoors or outdoors. Gardening 
is closely related to the art and science of horticulture. 
This branch of agriculture specializes in growing fruits, 
vegetables, flowers, shrubs, and trees. 

People have gardens for many reasons. Numerous 
gardeners grow flowers and other ornamental plants to 
beautify their homes and gardens. Many others grow 
vegetables, fruits, and herbs. They find that home-grown 
produce is cheaper, fresher, and tastier than that sold in 
grocery stores. People also like gardening because it 
provides exercise, relaxation, and the joy of working 
with living things. 

Much information is available to help home garden- 
ers successfully grow the kinds of plants they want. It is 
possible to buy inexpensive booklets on all aspects of 
gardening for the amateur gardener. Companies that 
sell seeds, plants, and garden supplies also provide free 
booklets on gardening and on the use of their products. 
Local garden centres can often offer guidance and ad- 
vice. Many newspapers feature gardening columns, and 
numerous radio and TV stations broadcast gardening 
programmes. Finally, the number of books and maga- 
zines on gardening is increasing yearly. 


Many careers are related to gardening. They range 
from growing produce for the market to managing bo- 
tanical gardens, which specialize in cultivating plants for 
artistic, educational, or scientific purposes. Many peo- 
ple who like to work with garden plants grow and sell 
them as florists, garden supply dealers, or nursery work- 
ers. Landscape architects design and develop gardens, 
parks, and other land areas. Other gardening-related ca- 
reers include managing the grounds of parks, public 
buildings, and private estates. 

Gardening has become increasingly popular. Millions 
of people throughout the world are home gardeners. In 
large part, the popularity of gardening reflects people's 
growing concern with improving their outdoor and in- 
door environments. 

Home gardens fall into two main groups—outdoor 
gardens and indoor gardens. This article describes the 
types of gardens within each group. It also tells how to 
plan, start, and care for an outdoor and indoor garden. 


Kinds of outdoor gardens 


Outdoor gardens can be divided into two chief types: 
(1) ornamental gardens and (2) food gardens. 

Ornamental gardens. There are various kinds of or- 
namental gardens. They differ in the types of plants 
grown and in the way the plants are arranged. The most 
common ornamental gardens include (1) container gar- 
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dens, (2) formal flower gardens, (3) informal flower gar- 
dens, (4) rock gardens, (5) water gardens, and (6) wild 
flower gardens. Some of these gardens may include 
grass, shrubs, and trees in addition to the plants men- 
tioned in the following descriptions. 

Container gardens. Begonias, geraniums, fuchsias, 
petunias, and many other plants can be grown outdoors 
in containers. The choice is almost limitless. But differ- 
ent plants require different amounts of care. The con- 
tainers themselves may be immovable, such as window 
boxes, or movable, such as flowerpots. Containers come 
in a wide range of materials, sizes, shapes, and prices. 
But many gardeners build their own containers or use 
items found in the home, such as tubs or earthenware 
Pots. A container garden can thus be as easy to care for 
and as inexpensive as a gardener wishes. 

Formal flower gardens consist of flower beds laid 
Out in balanced and regular patterns. Generally, the 
edges of the beds are straight or perfectly rounded. The 
beds contain only a few kinds of flowers, which grow to 
a similar height and shape. Formal flower gardens need 
not be expensive to cultivate. But they require the con- 
stant care of a skilled gardener to keep them neat and 
orderly, 

Informal flower gardens have one or more beds of 
flowers laid out in a casual and irregular manner. The 
edges of the beds may be unevenly curved, and each 

ed may have several kinds of flowers, which vary 
widely in height and shape. A simple flower garden is 
fairly inexpensive and easy to care for. 

Rock gardens consist of plants grown in pockets of 
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soil among rocks. On their property, some people have 
a natural rock arrangement, which they use to create 
such a garden. Other people build an artificial rock gar- 
den, which can be a costly and difficult project. Any 
plants that require little soil can be planted in a rock gar- 
den. A rock garden may be hard to care for because of 
its uneven surface. 

Water gardens. A water garden consists of a body of 
water, usually a pool, in which plants that live in water 
are grown. Some homeowners have a natural body of 
water on their property and use it to create a water gar- 
den. However, most people who want a water garden 
must either buy a ready-made pool or build a pool 
themselves. Construction of a water garden can be ex- 
pensive and difficult, but a completed garden needs lit- 
tle care. 

Wild flower gardens are made up of native wild flow- 
ers. Such a garden can be inexpensive and easy to grow. 
Many gardeners dig up wild flowers or collect the 
seeds in the countryside for their garden. However, in 
some countries this is not allowed. In these countries 
laws forbid people to take away or damage native 
plants. Such laws help to protect the environment. With- 
out these laws many native plants would simply disap- 
pear from the countryside. In some cases the flowers or 
seeds of native plants can be bought. 

Food gardens. There are two kinds of food gardens: 
(1) herb gardens and (2) vegetable gardens. In addition 
to herbs or vegetables, each of these gardens may in- 
clude berry plants and certain types of fruit trees and 
nut trees. 

Herb gardens. Many people cultivate herb gardens 
for the elaborately patterned beds that they can create 
with these plants. Many other gardeners grow herbs for 
the flavour the fresh or dried plants add to food. Herb 
seeds and seedlings are inexpensive, and the plants re- 
quire little care. People who do not have enough out- 
door space for herb beds can grow most kinds of herbs 
in containers. Many kinds of herbs can also be grown 
indoors. 

Vegetable gardens help some families reduce their 
food bills. But a vegetable garden requires good plan- 
ning and considerable care to be productive. Most gar- 
deners plant vegetables in a rectangular plot. But if 
space is limited, certain vegetables can be grown in 
small areas. Some vegetables can even be grown in con- 
tainers. 


Cultivating an outdoor garden 


The most popular outdoor gardens are the informal 
flower garden and the vegetable garden. The following 
discussion explains how an inexperienced gardener can 
plan, start, and care for either type. The plants, supplies, 
and equipment that are needed can be bought at gar- 
den centres and various other retail outlets. Or they can 
be ordered from seed and plant companies. 

Planning the garden. The main steps in planning a 
garden are (1) choosing the site, (2) selecting the plants 
to be grown, (3) sketching a garden plan, and (4) analys- 
ing the soil. 

Choosing the site. \n choosing a garden site, look for 
a well-drained area. All plants need water, which they 
take from the soil through their roots. But few plants 
grow well in soil that is poorly drained and, therefore, 
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Some popular garden vegetables 
Soil Space Weeks Yield per 
Vegetable Conditions Between Until 3-Metre 
Plants Harvest Row 
Beetroot light, 25cm 8109 2.5kg 
o ta 
TR xeon , 7.5m 8 25kg 
(( beans Lor sno 
Corrots Deep, 5em 81012 25kg 
light 
Fertile, 1510 20cm 6107 1kg 
well-drained 
Onion Well-droined, 510cm 14 45kg 
sets light, manured 
Rodishes Fertile, l00l5em 4108 2.5kg 
well-drained 
Sa Deep, rich, 7.5m ó 1.5kg 
moist 
Swi Ordinary, 10 8 4 
M chord aka 5 
Tomato Rich, 601090 B12 35 
plants well-drained per plont 
(stoked) 
A vegetable garden plan 


The garden plan below shows some popular high-yield vegeta- 
bles in a small plot. It provides enough growing space for each 
plant. It also provides for successive planting, in which one crop 
is harvested and then followed by the planting of another. 


k Lettuce (2 rows) 
followed by 
[© 


staked tomato plants (1 row) 


Spinach followed by lettuce 
(1 row of each) 
“F Swiss chard (1 row) 


y 


Carrots (2 rows) and radishes (3 rows) 


followed by 


4.5 metres 


(\ green beans (2 rows) 
Q Onion sets (1 row) 


= 


Green beans (2 rows) 


K followed by 


carrots (2 rows) and ð beetroot (1 row) 


— 3 metres 


always soggy. In such soil, the roots will rot because of 
inadequate air pockets in the soil. 

The garden site should also be level or gently slop- 
ing. A steep slope is difficult to plant and care for. In ad- 
dition, water running down the slope may carry away 
topsoil and seeds. 

The garden site should also receive the proper 
amount of light for the plants to grow well. Some kinds 
of flowers grow best in areas that are shaded for much 
or most of the day. However, many other flowers and al- 
most all vegetables must receive large amounts of light. 
You may thus choose either a sunny or shaded area as a 
flower garden site, and then select the plants accord- 
ingly. But to have a successful vegetable garden, you 
must select a site that receives at least five hours of sun- 
light a day. 

Selecting the plants. As a novice gardener, select the 
kinds of plants you like best. But make sure that they are 
easy to grow and suitable for the climate of your region. 
You can gain such information by reading gardening 
books and the catalogues of companies that produce 
seeds and plants. You can also consult an expert, such 
as a garden supply dealer. Tell the dealer the size of 
your garden, what type of soil it has, and whether it is 
shady or well-lit. 

Plants differ in how long they live. Annua/ plants grow 
and die within one year. Biennial plants live two years. 
Perennial plants live more than two years. Flower gar- 
dens may contain annual, biennial, and perennial plants. 
Only a few vegetables are perennials. The rest are annu- 
als or biennials. But most biennial vegetables are also 
grown as annuals—that is, the plants are used for eating 
within one year. See Annual; Biennial; Perennial. For 
examples of favourite garden plants, see the table Some 
popular garden vegetables in this article. 

Sketching a garden plan on paper can help you avoid 
mistakes in planting. After the garden has been planted, 
the plan will also remind you of what has been planted 
where. In addition, if you save the dated plans from year 
to year, they can help you arrange future gardens. 

In making your sketch, be sure that all the plants will 
have enough space around them. Different kinds of 
plants need different amounts of room to grow well. 
Plan to grow most kinds of vegetables in straight rows, 
which are easy to plant and care for. But to make a 
flower garden look attractively informal, plan to group 
flowers of the same species in irregularly shaped clus- 
ters. If the garden will be backed by a fence, hedge, or 
wall, plant tall flowers at the back of the bed, medium- 
sized flowers in the centre of the bed, and short flowers 
in the front of the bed. 

To save space in a vegetable garden, you can plan to 
grow certain spreading vine plants, such as some varie- 
ties of tomatoes, on stakes or other supports. You can 
also make the best use of your garden space by using a 
planting method called successive planting. As soon as 
you harvest one crop of vegetables, you plant another 
crop in the same place, providing it will mature by the 
end of the growing season, Early onions, cabbages, and 
peas, for example, can be harvested in early summer. 
They can be followed by plantings of such summer and 
autumn vegetables as beans, aubergines, and tomatoes. 


Your sketch for a vegetable garden should provide for 
successive planting. 


In a subtropical garden, above, water, 
rocks, and gravel set off a range of plants 
with attractive foliage. 


A Californian cactus garden, above right 
features cacti of different shapes and sizes. 


In a rock garden, right, railway sleepers 
form steps on a path through miniature cont- 
fers and alpine flowering plants. 
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A lawn is the central feature 
of many English gardens, /eft. 
Shrubs and flowering plants, 
including irises and roses, 
border the lawn. 


A knot garden, below, is a 
formal garden of intricate de- 
sign. Carefully trimmed box 
plants form the hedging. 
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How to pare 
soil for Lhe arched 


Preparing the soil is an important step in starting an outdoor garden. If possible, the soil should be 
prepared several months before planting is to begin. The fertilizer and other added materials will 


then be thoroughly blended with the soil by planting time. 


Remove grass and other 
plants that cover the garden 
site, using a spade or shovel. 


Dig up the soil to a depth of 
about 20 to 30 centimetres 
using a spade. 


Analysing the soil. \f your garden soil looks and feels 
either heavy and clayey or light and sandy, the texture 
needs to be improved. Plan to add to the soil some kind 
of organic matter (decayed plant or animal material), The 
organic matter will loosen heavy, clayey soil so that air 
can reach the plant roots. It will make light, sandy soil 
better able to hold moisture. Many gardeners use a kind 
of moss called peat moss to improve soil texture. 

Most garden plants grow best in soil that is slightly 
acid or neutra/—that is, neither acid nor its opposite, al- 
kaline. A gardening expert can tell you how acid the soil 
in your area probably is. But if you want exact informa- 
tion on your soils acidity, you can buy a soil-testing kit. 
In some places, gardeners can take a sample of their 
soil and send it for testing to a government or commer- 
cial laboratory. If your soil is too acid for the kinds of 
plants you want to grow, plan to add lime to it. If the soil 
is too alkaline, plan to add sulphur. 

Green plants need certain chemical elements to grow. 
Some of these elements come from air and water. But 
the other elements, especially nitrogen, phosphorus, 
and potassium, must come from soil. Plants absorb 
these elements from fertile soil through their roots. You 
should thus check the fertility of your soil. If healthy- 
looking grass or other plants are growing on the garden 
site, the soil is probably fertile. But to be certain, you 
can test the fertility with a soil-testing kit. In some coun- 
tries agricultural dealers and colleges will run such tests 
for home gardeners. If your soil lacks important ele- 
ments, plan to add fertilizer. The type of fertilizer you 
use will depend on the condition of the soil and the 
kinds of plants you want to grow. 

Many gardeners use mineral fertilizers, which are 
made from minerals or synthetic compounds. Others 
use organic fertilizers, which consist of natural animal 
or plant matter. Some gardeners use both types. Or- 
ganic fertilizers include manure, bone meal (crushed 
bone), dried blood, and wood ashes. Organic fertilizers 
improve the texture as well as the fertility of the soil. 
Many gardeners believe that mineral fertilizers harm 
soil and plants and so refuse to use them. These organic 
gardeners also refuse to use commercially prepared 
chemicals to fight plant diseases, garden pests, or 
weeds, 

Both mineral and organic fertilizers can be bought. 
But many gardeners make their own organic fertilizer, 


Break up the soil, turn it 
over, and mix in the materials 
needed to improve it. 


Rake the soil thoroughly just 
before planting until it be- 
comes fine and smooth. 


called compost. They pile up several alternate layers of 
plant matter, soil, and fertilizer mixed with lime, and 
then allow the heap to decay for several months. The 
plant matter may include grass clippings, leaves, saw- 
dust, weeds, or wood chips. See Fertilizer; Compost. 

Starting the garden. Before beginning your garden, 
you should obtain a garden hose, watering can, or 
sprinkler; a hoe; a rake; a spade; a garden fork; and a 
trowel. You will also need seeds, bulbs, or seedlings 
that will develop into the plants you want to grow. 

Beans, beets, cabbages, carrots, and many other 
plants are grown from seeds. Certain other plants—es- 
pecially flowers—are grown from bulbs. Popular flowers 
grown from bulbs include crocuses, hyacinths, lilies, 
narcissuses, and tulips. Many gardeners buy seedlings if 
they want to grow such slow-growing annual flowers 
and vegetables as petunias and tomatoes. However, 
seedlings cost more than seeds. To save money, some 
gardeners purchase seeds, plant them in containers in- 
doors before the growing season begins, and later 
transplant the seedlings in the garden. 

After obtaining the proper gardening equipment and 
the items to be planted, you are ready to start your gar- 
den. This step involves (1) preparing the soil and (2) 
planting the seeds and bulbs and transplanting the 
seedlings. 

Preparing the soil means breaking it up, adding or- 
ganic matter or other materials to improve it, and 
smoothing it. If possible, the soil should be prepared 
several months before planting is to begin. The added 
materials will then be thoroughly blended with the soil 
by planting time. 

In preparing the soil, first remove any large stones or 
rubbish from the garden site. If grass or other plants 
cover the site, use a spade or shovel to dig under the 
roots of the plants and remove them. But be careful to 
remove as little soil as possible. Dig up the soil to a 
depth of 20 to 30 centimetres by pushing a spade into 
the ground. Use a garden fork to break up and turn the 
soil over. Break up all clods of soil by hitting them with 
the back of the fork. 

Next, add the materials needed to improve the soil. If 
you use the packaged materials, follow the directions on 
the package. If you use unpackaged materials, such as 
manure obtained from a farm, follow the directions of a 
gardening expert. 


After breaking up the soil and adding the materials, 
leave the surface of the soil rough if planting will not be 
done for several months. Immediately before planting, 
rake the soil until it is fine and smooth. 

Planting and transplanting. Before planting seeds or 
bulbs, read the directions on the packages to learn 
when, how deep, and how far apart to plant. If you have 
unpackaged bulbs or seedlings, consult a gardening ex- 
pert or gardening publication for such instructions. The 
following discussion can serve as a general guide to 
planting and transplanting. 

To plant a group of large or medium-sized seeds ina 
flower garden, form a hollow in the ground by scraping 
soil to one side with a hoe or trowel. Then place the 
seeds in the hollow and cover them with soil. Finally, 
press the soil down firmly. For extremely small flower 
seeds, place the seeds on the surface of the ground and 
sprinkle a light covering of fine soil over them. To plant 
flower bulbs, use a trowel to dig a separate hole for 
each bulb. Place the bulbs in the holes. Then cover each 
bulb with soil and firmly press the soil down. After 
planting seeds or bulbs, water the soil and keep it moist 
until tiny plants appear. 

Vegetable seeds are planted in rows. For each row, 
you can use a hoe to make a furrow in the soil. Then 
drop the seeds in the furrows. You can also use your fin- 
gers to walk the length of each row and so make small 
holes a short distance apart in the soil. Then place the 
seeds in the holes. Whatever method you use, cover 
large and medium-sized seeds with soil. Place extremely 
small vegetable seeds on the ground and cover them 
with a thin layer of sand, sifted compost, or some other 


Some helpful 
gardening hints 


Use a garden hose to lay out 
a curved, irregular border for 
an informal flower garden. 


Sow seeds indoors before 
the growing season begins to 
give plants an early start. 


Spread mulch over the soil 
to prevent weeds from grow- 
ing and to keep the soil moist. 


Pinch back the main stem 
to produce a bushier plant or 
a larger number of flowers. 
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fine material. Then press down on the soil or other cov- 
ering. Water the soil after planting, and keep it moist 
until the plants appear. 

To transplant seedlings to your garden, dig a hole for 
each plant. Make the holes deep enough to accommo- 
date the young plants’ roots. Gently place the seedlings 
in the holes. Press soil firmly around the plants and then 
water them. For additional general information, see the 
article Transplanting. 

Caring for the garden after it has been planted in- 
volves a number of tasks. In general, the following prac- 
tices should be observed. 

Providing fertilizer and water. Throughout the grow- 
ing season, you will have to add fertilizer to the soil 
from time to time. In applying the fertilizer, follow the 
directions on the fertilizer package or the instructions of 
an expert. 

Your garden will also have to be watered from time to 
time. How often you should water it will depend on the 
weather and the kinds of plants you have. Frequent wa- 
tering, for example, is necessary during a long spell of 
hot, dry weather. Plants vary in their water needs, But in 
general, you should water only when the soil looks and 
feels dry. 

The best time to water your garden is in the morning 
or early afternoon. If you water it in midafternoon, the 
sun's heat may make the water evaporate too fast. If you 
water after sunset, the plants and soil will remain wet 
for so long that the plants may become diseased. The 
fungi that cause most plant diseases need moisture to 
spread. 

When you water, soak the soil thoroughly so that 


Many gardens need considerable preparation and attention to grow well. The gardening hints il- 
lustrated below can help make planning, starting, and caring for a garden easier. 
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Erect a small fence to pro- 
tect flower beds and borders 
from being stepped on. 


To dig with a trowel, push 
the trowel into the soil and 
then pull it toward you. 


Tie the stem of a plant 
loosely when staking to pro- 
tect the stem from injury. 


Cut off the side buds to pro- 
duce an exceptionally large 
flower on the main stem. 
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the water reaches the plant roots. Also, water with a 
gentle spray to avoid flattening or uprooting the plants. 

Fighting diseases and pests. To reduce the threat of 
plant disease, select varieties of plants that are disease- 
resistant. Such varieties are listed in most seed cata- 
logues. You can further reduce the threat of plant dis- 
eases and help avoid attacks by insects and other small 
pests by taking certain preventive measures. In addition 
to watering before midafternoon, keep your garden free 
of weeds and of such plant rubbish as dead leaves and 
stems. Disease-causing bacteria and fungi live in plant 
rubbish. In addition, pests lay their eggs in weeds and 
plant rubbish. Watch for damaged leaves and other 
signs of plant diseases and pests. If a serious disease or 
pest problem develops, consult a gardening expert for 
the proper treatment. You can buy chemicals to fight 
diseases and pests. But experts recommend such prod- 
ucts only if no other treatment works. 

Removing weeds. Not only do weeds shelter pests, 
but weeds also take food, water, and space from garden 
plants. Therefore, begin to remove weeds as soon as 
your garden plants are large enough to be told apart 
from the weeds. The weeds may be pulled out by hand 
or dug out with a hoe. Although you can buy chemical 
products to kill weeds, many gardening experts do not 
recommend them. A large number of these weedkillers 
can also destroy garden plants. Weedkillers must also 
be applied strictly according to the directions on the 
package. See Weed (Weed control). 

Mulching. Many gardeners spread a covering called 
a mulch over the soil among the plants. A mulch helps 
stop the growth of weeds by depriving them of air and 
sunlight. It also helps the soil hold moisture. You can 
make a mulch with such organic materials as chopped 
leaves, compost, grass clippings, nutshells, peat moss, 
pine needles, straw, or wood chips. After spreading the 
mulch, fertilize and water the soil as before. However, 
you will not need to water so often. A few weeds may 
come up through the mulch. They should be pulled out 
by hand. See Mulch. 

Providing supports. You may need to provide fences 
or other supports for some plants. For example, such tall 
flowers as larkspurs and lilies require support to stand 
gracefully and to show off well. In a vegetable garden, 
the main reason for providing supports is to save space 


A compost heap consists of several alternate layers of plant 
matter, soil, and fertilizer and lime. The compost is allowed to 
decay for several months and then used as fertilizer or mulch. 


that would otherwise be taken by spreading vines. You 
can make your own supports or buy them. 

Obtaining more or larger blossoms. Flowering plants 
can be forced to produce more or larger blossoms than 
they normally would. To obtain more blossoms, use a 
method called pinching back. With your fingers, pinch 
off the tip of a young plant's main stem. The plant's en- 
ergy will then be used to develop flowering side 
branches rather than to make the plant grow taller. To 
obtain larger blossoms, use a method called disbud- 
ding. Select a plant that has a bud at the top of its main, 
stem as well as side buds. Cut off these side buds and 
any others that develop later. The plant's energy will 
then be used to develop the one remaining flower, 
which will be larger than normal. 

Cutting flowers and harvesting vegetables. Most 
kinds of flowers should be cut before their blossoms 
have opened completely. Otherwise they will not last 
long indoors. You can determine when each kind of 
vegetable will be ready for harvesting by consulting the 
seed packages or a gardening expert or publication. 

Preparing the garden for winter. \f you live in a re- 
gion that does not have an all-year-round growing sea- 
son, you must prepare your garden for winter. Many 
kinds of bulbs, for example, must be dug up in the au- 
tumn and then stored indoors while the ground is fro- 
zen. At the end of the growing season, remove such 
bulbs from your garden. In the parts of the garden that 
you will plant in spring, prepare the soil for planting as 
discussed earlier. 


Kinds of indoor gardens 


Most indoor gardens contain house plants—that is, 
ornamental plants especially suited to indoor life. There 
are two main kinds of indoor gardens: (1) collections of 
house plants and (2) terrariums. 

Collections of house plants. A collection consists of 
plants grown in open containers. The plants can be pot- 
ted individually, or several plants can be grown in one 
open container. There are hundreds of kinds of house 
plants. They come in many colours, shapes, and sizes. 
Depending on size and species, house plants range 
from the very cheap to the very expensive. 

Terrariums consist of a group of small house plants 
grown together in a covered container of clear or lightly 
tinted glass or plastic. A terrarium may be part of a col- 
lection of house plants. If a terrarium has been properly 
prepared and planted, it will require almost no care. For 
information on making a terrarium, see Terrarium. 


Cultivating an indoor garden 


The most popular type of indoor garden is probably a 
collection of a dozen or so assorted house plants in 
Open containers, This section explains how a novice gar- 
dener can plan, start, and care for such a collection. The 
plants, supplies, and equipment can be bought at gar- 
den centres and various other retail outlets. Or they can 
be ordered from seed and plant companies. 

Planning the garden. The first step in planning an 
indoor garden is to choose the garden’s location. It need 
not be in a sunlit window sill. House plants vary greatly 
in their light needs. Some require much direct sunlight. 
Others grow well with a minimum amount of light. If 
you select a site that receives little or no natural light, 
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Some popular There are hundreds of kinds of house plants. They come in a wide variety of colours, shapes, and 
house plants sizes. House plants differ in the type and amount of care they require. As a result, they should be 
selected carefully. The plants shown below rank among the most popular with indoor gardeners. 
Wax begonia Boston fern Bunny ears cactus 
Fot Grows 15 to 35 cm Grows 30 to 60 cm Grows 90 to 122 
tall; blooms all tall; has light cm tall; has green 
year round; has green leaves with leaves with yellow 
orange, pink, red, yellow markings; markings; usually 


white, or yellow 
flowers; requires 
direct and indirect 
sunlight and 

slightly dry soil, 


Ornamental maize 


Grows 60 to 183 
cm tall; has green 
leaves with yellow 


markings; often 
> planted in a hang- 
RT ing container or 
staked; requires 
direct sunlight and 
moist soil. 


iiy 


you can provide incandescent or fluorescent lamps. But 
the intensity of such lamps and the hours they must be 
on will depend on the kinds of plants being grown. 
Many books on house plants give detailed information 
on the use of electric lights. 

_ After selecting your garden site, you can decide what 
kinds of plants to have. Choose plants that you like and 
that are easy to grow. But also make sure you can pro- 
vide the right amount of light, the correct temperature, 
and the proper humidity for each plant. For examples of 
favourite house plants, see the illustrated table Some 
Popular house plants in this article. 

Before starting the garden, you should obtain certain 
equipment. If you plan to grow plants under electric 
lights, you will need bulbs or tubes and fixtures. Most 
plants grow best in fairly humid air, and so you should 
have equipment to raise the humidity around the plants. 
You can place the plant containers in saucers or trays 


soil. 


Grows 75 cm tall; 
has green leaves 


g with pink, red, or 


markings; usually yellow markings; 
planted in a floor usually planted in 
container; re- a floor container; 
quires indirect requires direct 
sunlight and moist Bii sunlight and 
soil. t slightly moist soil. 
English ivy Broad-leaved India rubber plant 
Grows 30 to 60 cm Grows over 60 cm 
es tall; has green tall; has green 
ote leaves with white leaves with brown 


or red markings; 
usually planted in 
a floor container; 
requires indirect 
sunlight and 
slightly moist soil. 


often planted in a 
hanging container; 
requires indirect 
sunlight and moist 


Split-leaved philodendron 


African violet 


planted in a floor 
container; re- 

quires direct sun- 
light and dry soil. 


Grows over 60 cm 
tall; has dark 
green leaves; usu- 
ally provided with 
a stake or trellis to 
which plant clings; 
requires indirect 
sunlight and 
slightly moist soil. 


Grows 10 to 15 cm 
tall; blooms all 
year round; has 
blue, pink, purple, 
or white flowers; 
requires indirect 
sunlight or electric 
light and slightly 
moist soil. 


that contain moistened pebbles, sand, or bits of char- 
coal, The moisture will evaporate and make the air more 


humid. Or you can mist the p! 
once a day. Many stores sell misters, 


use an empty spray-cleaner bottle. 
You will also need a watering can, jug, or ordinary 


drinking glass to 
have fertilizer on 


will need bigger co 


Starting the garden. 
their own plants from seeds or bulbs. 


lants with water as often as 
or you can simply 


water your plants. You should also 
hand. As your plants grow larger, you 


ntainers and extra soil. 


Some indoor gardeners grow 
However, most 


gardeners—especially beginners—buy plants already 


growing in containers. 


When buying plants at a shop, 


select bushy ones whose leaves are not brown at the 


edges, too pale, or ye 
show any signs of disease or pests. 

After purchasing new 
any other plants you may 


llowed. Also avoid plants that 


plants, keep them away from 
have for one or two weeks. 


Fluorescent light stand and tray 


Indoor garden equipment may include fluorescent light for 
areas that get too little sunlight. Many experts recommend 
spraying plants with a mister and the use of clay pots. Soil dries 
out quickly in clay pots, reducing the chances of overwatering. 


During this period, you can make sure that the new 
plants are free of diseases or pests, which could spread 
to your other plants. Many newly bought plants should 
also receive special care for the first week or two. They 
should be put in a fairly cool place out of direct sun- 
light, and their soil should be kept slightly more moist 
than is normally recommended. Such instructions may 
be attached to the plants or given by the store. 

Caring for the garden is something of an art. All 
house plants require certain basic care. But the ability to 
grow truly beautiful plants comes only after a great deal 
of experience and much learning by trial and error. 

Basic care. Most indoor gardeners use mineral ferti- 
lizers specially made for house plants, In using these 
fertilizers, you must be especially careful not to over- 
feed and thus injure your plants. For example, do not 
fertilize newly purchased plants because professional 
growers usually give them enough fertilizer to last for a 
while. Whatever kind of house plant fertilizer you do 
use, follow the directions on the package. 

How often you should water each of your house 
plants depends largely on each plant's needs. But in 
general, a plant should be watered only when the soil 
just below the surface feels dry. Then soak the soil thor- 
oughly with lukewarm water. Do not use cold or hot 
water, which can harm plants. Watering should be done 
in the morning. If you mist your plants, it should also be 
done in the morning with lukewarm water. 

Wash your house plants about every two weeks to re- 
move dust and any small pests that may be on them. 
Again, do the task in the morning, using lukewarm 
water. Small plants can be sprayed gently in the bath- 
room shower or in the kitchen sink if the sink has a rins- 
ing hose. You can also wash a small plant by holding the 
plant upside down and moving it back and forth in a 
sink filled with water. Plants that are too large to carry 
can be washed by wiping both sides of each leaf with a 
damp cloth or sponge. If a plant is particularly dirty, it 
may be washed with mild soap—not detergent—and 

then rinsed thoroughly. 

If you buy healthy plants and take good care of them, 

the plants should have few or no health problems. If a 
plant becomes diseased or it is attacked by pests, sepa- 


rate it from the healthy plants and consult a gardening 
expert or publication for methods of treatment. 

You can improve the appearance and growth of 
house plants by removing all dead leaves and flowers 
from the plants. The appearance of certain plants also 
can be improved by pinching off the tips of new stems. 
The plants will then grow bushier and, in the case of 
flowering plants, produce more blossoms. 

Repotting. \n time, a plant may wilt between water- 
ings and produce only a few small leaves. Or its roots 
may show above the soil or stick out of the container’s 
drainage hole. Such a plant has probably outgrown its 
container and needs to be repotted in a larger one. But 
to make sure repotting is necessary, remove the plant 
from its container and examine the roots. To remove the 
plant, hold the container with one hand. Stretch the 
other hand across the top of the container so the plant 
stem is between two fingers. Then turn the container 
upside down and knock the rim on the edge of a table. 
The plant and the soil around its roots should slide out 
in one piece. If a network of roots surrounds the ball of 
soil, the plant requires repotting. 

Set the plant aside. In the bottom of the new con- 
tainer, place a layer of drainage material, such as small 
pebbles or pieces of broken clay pots. If the container 
has a drainage hole at the bottom, the layer need be 
only about 2.5 centimetres thick. If the container has no 
drainage hole, about twice as much material is needed 
to make sure that the plant's roots will not stand in 
water. Next, pour a little potting soil (packaged soil spe- 
cially made for house plants) into the container. Place 
the plant in the container. The top surface of the old soil 
ball should be just over a centimetre below the rim of 
the container. Add more potting soil a little at a time, 
pressing it around the old soil, until you reach the top of 
the old soil ball. Then water the plant thoroughly. 

Obtaining new plants from cuttings. Many house 
plants can be easily propagated (reproduced) by taking 
cuttings, or slips, from them. Most cuttings consist of 
stems or leaves. The cuttings are placed in water or 
moist sand and, in time, develop roots. The rooted cut- 
tings are then planted in soil and develop into complete 
new plants. 


Repotting. To repot a plant, hold the container with one hand 
and stretch the other hand over the top of it. Turn the container 
upside down and knock the rim on the edge of a table, above 
left Then place the plant in a larger container, above right. 


Study aids 


Related articles. See the separate articles on specific gar- 
den plants, such as Petunia; Philodendron; Tomato. See also 
the following articles: 


Kinds of garden plants 
Annual Perennial 
Biennial Plant 
Flower Shrub 
Fruit Tree 
Grass Vegetable 
Herb Water plant 
Nut 

Cultivating a garden 
Bird (The importance of birds; Insect (The importance of in- 
Bird watching) sects) 

Blanching Insecticide 
Bonsai Lawn 
Breeding Mulch 
Bulb Peat moss 
Cold frame Pollen 
Compost Pruning 
Corm Rhizome 
Fertilizer Seed 
Fungicide Soil 
Grafting Terrarium 
Greenhouse Transplanting 
Hotbed Tuber 
Hydroponics Weed 

Other related articles 
Arboretum 
Botanical garden 
Floriculture 
Florist 
Horticulture 
Landscape architecture 
Market gardening 
Nursery 
Seven Wonders of the Ancient World 

Outline 


|. Kinds of outdoor gardens 
A. Ornamental gardens 
B. Food gardens 
Il, Cultivating an outdoor garden 
A. Planning the garden 
B. Starting the garden 
C. Caring for the garden 
Ill. Kinds of indoor gardens 
A. Collections of house plants 
B. Terrariums 
IV. Cultivating an indoor garden 
A. Planning the garden 
B. Starting the garden 
C. Caring for the garden 


Questions 


What are the differences between a formal flower garden and 
an informal flower garden? 
What is successive planting? 
Wher should a house plant be repotted? 
Nhe is an annual plant? A biennial? A perennial? 
v at are the main steps in preparing outdoor garden soil? 
ow do organic fertilizers differ from chemical fertilizers? Why 
we some gardeners prefer organic fertilizers? 
at should you look for when buying house plants? 
What rules should be followed in watering an outdoor garden? 
sri indoor garden? 
hat are two common ways of increasing the humidity around 
house plants? 
What is pinching back? Disbudding? 
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Gardiner, Lord (1900-1990), Gerald Austin Gardiner, 
was British Lord Chancellor from 1964 to 1970. He was 
admitted to the Bar (made a barrister) in 1925 and be- 
came a King's Counsel in 1948. Gardiner advocated legal 
reform and edited a book on the subject. He sat on sev- 
eral law reform committees. He also campaigned for the 
abolition of capital punishment. Gardiner became chair- 
man of the Bar Council and of the Executive Committee 
of Justice. He was made a life peer in 1964. 

Gardiner was born in London. He was educated at Ox- 
ford University. 
Gardiner, Frank (1831-18902), was an Australian 
bushranger. He was probably born Frank Christie near 
Goulburn, in New South Wales, though he once claimed 
to have been born in Scotland. Like many local men in 
rural areas of Australia in the 1800's, Gardiner was in- 
volved in livestock theft. In 1850, he was sentenced to 
five years for horse theft in Victoria. He escaped in 1851, 
but in 1854 was again sentenced to jail for horse theft, 
this time in New South Wales. Released after serving 
five years of a 14-year sentence in 1859 on a ticket of 
leave la type of parole), he moved to the Kiandra district 
(now located within Kosciusko National Park). 

in 1861, facing charges of cattle theft, he absconded 
from bail and, with Johnny Gilbert and John Peisley, took 
to bushranging. Gardiner moved to the Lachlan district 
near the Lambing Flat goldfields, now the site of the 
town of Young, in New South Wales, and formed a 
larger gang. In 1862, Gardiner and his men, who may 
have included the renowned bushranger Ben Hall in 
their number, robbed the gold escort at Eugowra. The 
gang took over 14,000 pounds (28,000 Australian dollars) 
from the robbery. Gardiner then left for the Aphis Creek 
goldfield in Queensland where he became a shop- 
keeper. His whereabouts were discovered by the police 
in 1864 when Gardiner's companion, Kitty Brown, wrote 
to relatives in the Lachlan district. He was arrested, tried, 
and sentenced to 14 years. After serving 10 years, Gardi- 
ner was pardoned on the condition that he leave the 


. Australian colonies. He sailed for America. What hap- 


pened to him there remains unknown. 
Gardner, Erle Stanley (1889-1970), was an American 
author. He wrote 129 mystery novels that have sold 
more than 300 million copies throughout the world. In 
82 of Gardner's novels, the lawyer Perry Mason bril- 
liantly solves a case. The first Mason story, The Case of 
the Velvet Claws (1933), 
was Gardner's first novel. 
Gardner featured district 
attorney Douglas Selby in 
nine novels. Under the pen 
name A. A. Fair, he wrote 
29 novels about the private 
investigators Bertha Cool 
and Donald Lam. Gardner 
also wrote hundreds of 
mystery, western, and sci- 
ence fiction novelettes and 
short stories, and several 
volumes of nonfiction. 
Gardner was born in 
Malden, Massachusetts. He 
studied law in California and was admitted to the Bar at 
the age of 21. He practised law for more than 20 years. 


Erle Stanley Gardner 
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Garefowl. See Auk. 

Garfield, James Abram (1831-1881), became presi- 
dent of the United States in 1881. Nobody knows what 
kind of president he would have been, because he was 
assassinated only a few months after taking office. 

Garfield was born in Orange, Cuyahoga County, Ohio. 
A Republican, he became president on March 4, 1881. A 
feature of U.S. politics in his day was the spoils system, 
under which new presidents appointed political sup- 
porters to thousands of government jobs. On July 2, 
1881, Garfield was shot by Charles J. Guiteau, an unsuc- 
cessful job seeker. Garfield died 80 days later, on Sep- 
tember 19. 

His assassination led to a public outcry for reform of 
the civil service. The U.S. Congress began such reform 
with the Civil Service Act of 1883. 

Garfish. See Gar. 

Garfunkel, Art. See Simon, Paul. 

Gargantua and Pantagruel, by Francois Rabelais, 
is a comic narrative on French society of the 1500's. The 
work was published in a series of books beginning in 
1532. In the early volumes, Gargantua and his son Panta- 
gruel are giants with enormous appetites. They take part 
in fantastic adventures, through which Rabelais pokes 
fun at the customs of the day. But through the humour, 
Rabelais expresses serious ideas about such subjects as 
education, politics, and religion. See also Rabelais, 
Francois. 

Gargle is a liquid used to soothe sore throats and help 
prevent the spread of germs. The user puts some of the 
liquid in the mouth, throws the head back, and churns 
the liquid about in the throat. The liquid is not swal- 
lowed. Many formulas are used in making gargles. The 
simplest is 1 teaspoon (5 millilitres) of common table salt 
and 1 teaspoon of baking soda in 0.5 litre of water. In 
many cases, the gargle does not reach far enough down 
into the throat to relieve the soreness, 

Gargoyle is a decorated waterspout that projects from 
the upper part of a building or tower. To protect build- 
ing walls from rainwater running off the roof, ancient 
Greek architects often attached terracotta or stone lion 
heads to building cornices. A hollow channel inside the 


Fanciful gargoyles serve as decorative waterspouts on the 
side of a medieval cathedral in Amiens, France. 


heads directed the water safely clear of the building. 

During the Middle Ages, gargoyles became a familiar 
part of Gothic buildings. Gothic architects adopted the 
ancient Greek design and created fantastic and gro- 
tesque carved downspouts. The figures were part ani- 
mal and part human. The largest of these gargoyles ex- 
tended as much as 90 centimetres from the walls of the 
building. 

The term gargoyle is sometimes incorrectly used to 
refer to all sculptures of grotesque beasts on medieval 
buildings. When not used for drains, such creatures are 
more properly called chimeras. 

See also Chimera. 

Garibaldi, Giuseppe (1807-1882), was a military hero 
who fought to unite Italy into a single kingdom. In 1834, 
he went to South America after taking part in an unsuc- 
cessful rebellion against the king of Sardinia. There he 
won fame fighting for the Brazilian state of Rio Grande 
do Sul, which was in revolt against the Brazilian govern- 
ment. He also fought for Uruguay, which was struggling 
against Argentina to preserve its independence. 

In 1848, Garibaldi returned to northern Italy to help 
the Lombards fight their Austrian rulers. The next year, 
he commanded an Italian legion that tried in vain to de- 
fend the newly formed Roman Republic against French 
and Austrian troops sent there to restore the pope. Then 
Garibaldi went to the United States, and worked as a 
candlemaker on Staten Island, New York. He returned to 
Italy in 1854. 

In 1859, Garibaldi took part in the Sardinian war 
against Austria. In 1860, with the aid of his famous vol- 
unteer troops, the red shirts, he conquered the King- 
dom of the Two Sicilies for the Kingdom of Italy, which 
was just coming into being (see Sicilies, Kingdom of the 
Two). He then resigned his command to King Victor Em- 
manuel Il. In 1862, and again in 1867, Garibaldi tried to 
capture Rome from the pope against the wishes of Vic- 
tor Emmanuel. But he failed, and Rome did not become 
part of the Kingdom of Italy until 1870. See Victor Em- 
manuel (lI). In 1874, Garibaldi was elected to the Italian 
Parliament. 

Garibaldi was born in Nice, France. 

See also Italy (Italy united). 

Garland, Hamlin (1860-1940), was an American au- 
thor. His stories tell about the dreary, lonely lives of 
prairie farmers plagued by such problems as unproduc- 
tive land, bitter weather, and economic pressures. 

Garland was born on a farm near West Salem, Wis- 
consin. He grew up on farms in lowa and South Dakota, 
where he learned about the hard life of the prairie pio- 
neers. His first and most important work, Main-Travelled 
Roads (1891), is a collection of stories about the harsh 
life of the plains, a region he called the Middle Border. 

Garland was associated with a movement to make fic- 
tion more realistic. He developed a theory that he called 
Veritism, and expressed it in Crumbling Idols (1894), a 
book of essays: “Write of the things of which you know 
most, and for which you care most. By doing so you will 
be true to yourself, true to your locality, and true to your 
time.” This idea influenced his best fiction, including the 
novel Rose of Dutcher’s Coolly (1895) and the stories in 
Other Main-Travelled Roads (1910). 

The best of Garland’s later works are biographical. He 
wrote an autobiography called A Son of the Middle Bor- 


der(1917). A Daughter of the Middle Border (1921), the- 
story of his marriage and his wife's family, won the 1922 
Pulitzer Prize for biography. 

Garland’s work is uneven in quality. He said in 1924 
that he had compromised his talent and ideas for suc- 
cess, Garland sought success to enable him to live an 
easier life than his parents had led. 

Garland, Judy (1922-1969), was an American singer 
and film actress. She won her greatest fame as Dorothy 
in the musical film The Wizard of Oz (1939). Her theme 
song, “Over the Rainbow,” came from this film. She be- 
came known for her husky and trembling but sweet 
singing voice. 

Garland was born in Grand Rapids, Minnesota. Her 
real name was Frances Gumm. Her parents were vaude- 
ville performers, and she made her stage debut at the 
age of 5. Garland appeared in her first film in 1936. She 
made 34 more films in her lifetime. In nine films during 
her juvenile period, she co-starred with Mickey Rooney. 
One of these was Strike up the Band (1940). 


Judy Garland gained fame as Dorothy in the film The Wizard of 
Oz She starred with Bert Lahr as the Cowardly Lion, Jack Haley 
as the Tin Man, and Ray Bolger as the Scarecrow. 


Garland first became famous in the musical film 
Broadway Melody of 1938 (1937). She later starred in 
other musicals, including For Me and My Gal (1942), 
Meet Me in St. Louis (1944), and Easter Parade (1948). 
She appeared in such dramatic films as The Clock (1945); 
A Star Is Born (1954), for which she was nominated for 
an Academy Award; Judgment at Nuremberg (1961); and 
A Child Is Waiting (1963). 

During the 1950's and 1960s, Garland drew large 
crowds at concerts, She was the mother of the actress 
and singer Liza Minelli. 

Garlic is a plant grown for its pungently flavoured 
bulb, which is used to season foods. Many people be- 
lieve that garlic has medicinal properties, and some sci- 
entists have studied its effects on the clotting of blood. 
The onion and its close relatives possess the same 
strong-tasting compound as garlic, but in different 
amounts. The garlic bulb is made up of parts called 
cloves, These cloves are eaten and are also used for 
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planting. A brittle, papery 
covering grows around 
each clove, as well as 
around the whole bulb. 
The garlic plant originally 
grew in central Asia. 

Farmers plant the crop 
early in spring and the 
bulbs mature early in au- 
tumn. Garlic grows best on 
a light soil that has been 
well manured. The cloves 
must be planted by hand 
so that the base of the 
clove is always in the bottom of the furrow. The bulbs 
are cured by drying in the field. Workers then braid the 
tops or remove them, and the garlic is ready for market. 
The bulbs may be sold whole or they may be ground 
into powder. The juice of the garlic bulbs also may be 
extracted and sold. 

Scientific classification. The garlic is a member of the 
onion family, Alliaceae. It is A//ium sativum. 

Garment industry. See Clothing. 

Garnet is any of a group of hard, glassy minerals. 
There are six major types: a/mandine, andradite, grossu- 
larite, pyrope, spessartite, and uvarovite. Garnets are 
composed of silica and such elements as aluminium, 
calcium, iron, magnesium, and manganese. They range 
in colour from red, brown, and black to various shades 
of yellow and green. Garnet is found chiefly in metamor- 
phic rocks (see Metamorphic rock). 

Some garnet crystals are used in making jewellery. 
One well-known gemlike type is the red pyrope, which 
is often sold as an imitation ruby. Most other garnets are 
used as abrasives for grinding and polishing. Garnets 
are found throughout the world. Those of gemlike qual- 
ity are mined chiefly in central Europe, Russia, and 
South Africa. 

See also Gem (picture); Ruby. 

Garnishment, also called garnishee proceedings, is a 
process in law whereby a creditor (A) can demand direct 
payment of a debt due to his debtor (B) by a third per- 
son (C). It is a means of enforcing payment of a debt 
where B has no other assets with which to pay. The per- 
son whose debt is transferred (C) is known as the gar- 
nishee. See also Attachment. 

Garrick, David (1717-1779), ranks among the greatest 
British actors. He introduced a more natural style of act- 
ing, and did much to arouse interest in the English play- 
wright William Shakespeare. Garrick excelled as Hamlet 
and in other Shakespearean roles, and also organized 
the popular “Shakespeare Jubilee” of 1769. It was the first 
Shakespeare festival held in Stratford-upon-Avon, 
Shakespeare's birthplace. Garrick also wrote several 
light comedies, including The Clandestine Marriage 
(1766), written with George Colman the elder. 

Garrick was born in Hereford, England, and went to 
London in 1737. He won fame in 1741 playing Shake- 
speare’s Richard III. In 1747, he bought a share in the 
Drury Lane Theatre and began a successful career as a 
manager. He dominated the English theatre as actor and 
manager for the rest of his life. 

See also Drama (picture); Shakespeare, William (Per- 
formances of the plays [The age of Garrick)). 


Garlic bulb 
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Garrote is an iron collar. It was once used in Spain and 
Portugal to execute condemned persons. Executioners 
seated the prisoner in a chair and placed the garrote 
around the neck. The garrote, attached to an iron post 
which stood behind the prisoner's chair, was tightened 
by a screw until the prisoner strangled. Murderers have 
often used a form of garrote made of loops of wire, or 
even scarves to strangle their victims. 

Garter, Order of the, is the highest and oldest order 
of knighthood in Great Britain. It was founded in 1349 by 
King Edward II! of England. Legend claims that while 
King Edward was dancing with the Countess of Salis- 
bury at a great court ball, she lost her garter. As the king 
picked it up to hand it to her, he saw several people 
smile and indulge in remarks. These reactions made him 
angry, and he exclaimed in French, “Shame be to him 
who thinks evil of it.” Then he added that he would make 
the garter “so glorious that everyone would wish to 
wear it.” 

The emblem of the order is a dark blue garter edged 
in gold, on which are printed the French words the king 
spoke, Honi soit qui mal y pense. On all ceremonial oc- 
casions, the garter is worn on the left leg below the 
knee. 

The Order of the Garter first admitted only 25 mem- 
bers besides the king. In 1831, the order was reorgan- 
ized, and its membership was increased to include the 
Prince of Wales, descendants of King George |, and 
some foreign rulers. The English monarch is always Sov- 
ereign of the Order. The order has several patron saints, 
but Saint George was considered its special patron, and 
the order is sometimes spoken of as “The Order of St. 
George.” 

Garter snake is one of a group of harmless snakes 
found in many parts of North and Central America. The 
13 native species (kinds) in the United States vary greatly 
in colour. 

It is easy to recognize most garter snakes by the three 
light stripes that run along the body. One runs down the 
middle of the back, and the others are on each side near 
the belly. In many species, a pattern like a draughts- 
board fills the spaces between the stripes. The various 
kinds of garter snakes differ in size. Adult females are 
usually 50 to 75 centimetres long. Males are slightly 
shorter and much thinner. Two kinds of garter snakes, 


The insignia of the Order of the Garter include the collar, 
the ribbon, the George Star, and the garter. 


called ribbon snakes, have an extremely slender body. 
The red-sided garter snake lives farther north than any 
other reptile in the Western Hemisphere. It is found as 
far north as Canada’s Northwest Territories. 

Garter snakes live in a variety of habitats, including 
fields, marshes, and gardens. They are often found near 
water. They give birth to live young instead of laying 
eggs. The size of a litter varies, but the average is 18. 
Records show one brood of 80. Gartersnakes feed off 
small animals such as frogs, insects, spiders, and earth- 
worms. 

Scientific classification. Garter snakes are members of the 


grass snake family, Colubridae. The most common garter snake 
is Thamnophis sirtalis. 


The garter snake is a graceful, harmless snake of North America and Central America. 


Garuda is shown as part- 
eagle, part-human in this 
painting from the Bundi dis- 
trict of Rajasthan, India. The 
painting, which dates from 
about 1770, depicts the Hindu 
god Vishnu and his wife, Lak- 
shmi, riding on the back of 
Garuda. According to Hindu 
mythology, Garuda agreed to 
serve Vishnu as a vehicle and 
as an emblem. 


Garuda, in the Hindu religion, is an eagle-like being 
who serves as the vakana (mount) and emblem of the 
god Vishnu. Garuda is generally represented as having 
the body, head, wings, talons, and beak of a kite or 
eagle. Sometimes he is shown with a human-like body. 

As Hinduism spread from ancient India to Nepal and 
Southeast Asia, Garuda became associated with the cul- 
tures of other countries. In Indonesia, for example, 
Garuda is a prominent character in traditional literature 
and shadow plays. 

A representation of Garuda as a golden eagle is the 
national emblem of Indonesia. In 1945, the figure was 
chosen to bear the nation’s coat of arms. Garuda is also 
the name of Indonesia's national airline. 

See also Hinduism, Indonesia. 

Garvey, Marcus (1887-1940), was a black leader from 
Jamaica who worked to improve the position of black 
People throughout the world from 1908 until his death. 
Garvey emphasized the need for renewed black pride 
and self-reliance as a means of combating the effects of 
Colonialism and slavery. 

Marcus Mosiah Garvey was born in the town of St. 
Ann's Bay, Jamaica, on August 17, 1887. His father, a 
stonemason, owned a 
large collection of books, 
and Garvey became inter- 
ested in reading at an early 
age. After leaving school, 
Garvey worked as a printer 
in St. Ann's, and later in 
Kingston, where he be- 
came a trade union leader. 

Between 1910 and 1914, 
Garvey travelled in Central 
and South America and 
lived in the United King- 
dom (UK), where he 
worked as a journalist. 


Upon his return to Jamaica, he co-founded the Universal 
Negro Improvement Association (UNIA). The UNIA 
worked to strengthen solidarity among black people 
and supported the advancement of blacks. 

Garvey believed that blacks living in the West should 
return to Africa, the land of their ancestors, to help build 
an independent black nation. His teachings started a 
"Back to Africa” movement. Garvey did not encourage 
large-scale migration, however, but taught that blacks 
should work to improve their conditions wherever they 
found themselves. 

Garvey moved to the United States in 1916 and set up 
a branch of the UNIA in Harlem, New York City. Support 
for the organization grew rapidly. At the height of its 
popularity, the UNIA claimed over 2 million members. 

Garvey used money sent to him by supporters to set 
up all-black cooperative businesses in the United States. 
In 1919, he launched the Black Star Line Steamship Com- 
pany, and in 1920, the Negro Factories Corporation. In 
1925, Garvey was convicted of fraud in connection with 
the sale of stock in the Black Star Line. His supporters 
claim that the charge was fictitious. 

Garvey served 24 years of a five-year prison sentence 
before being deported to Jamaica. A huge crowd of sup- 
porters greeted him on his return. Jamaica proclaimed 
Garvey a national hero in 1964. His portrait appears on 
the Jamaican 50-cent coin. 

See also Jamaica. 

Garvin, James Louis (1868-1947), a leading British 
journalist, was editor of the Sunday newspaper The Ob- 
server from 1908 to 1942. He wrote The Economic Foun- 
dations of Peace (1919) and Life of Joseph Chamberlain 
(1932-1934). 

Garvin was born at Birkenhead, in Merseyside, Eng- 
land. He was educated at Durham and Edinburgh uni- 
versities. Garvin also worked for The Daily Telegraph. 
Gary, Indiana, is a leading steel-producing centre of 
the United States. See Indiana. 
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Industrial use of natural gas accounts for a large amount of gas consumption. This gas-burning 
furnace is used to harden gears in a car factory. 


Gas 


Gas (fuel) is one of our most important resources, We 
burn it to provide heat and to produce energy to run 
machinery. The chemical industry uses the chemicals in 
gas to make detergents, drugs, plastics, and many other 
products. 

Gas fuel—like air and steam—is a gaseous form of 
matter. That is, it does not occupy a fixed amount of 
space as liquids and solids do. For information on gas as 
a form of matter, see the Gas article just after this article. 

Gas has many uses as a fuel. Millions of people use it 
to heat their homes, cook meals, burn rubbish, heat 
water, dry laundry, and cool the air. Hotels, restaurants, 
hospitals, schools, and many other businesses and insti- 
tutions burn gas for cooking, heating buildings and 
water, air conditioning, and generating steam. Gas pro- 
duces little air pollution when it is burned. 

Industry has many uses for gas in addition to using it 
as a raw material in making products. These uses range 
from burning off the quills of chickens to hardening the 
nose cones of spacecraft. 

There are two kinds of gas—natural gas and manufac- 
tured gas. A large proportion of gas used in the world is 
natural gas. Most scientists believe that natural gas has 
been forming beneath the earth's surface for hundreds 
of millions of years, The natural forces that created gas 
also created petroleum. As a result, natural gas is often 
found with or near oil deposits. The same methods are 
used to explore and drill into the earth for both fuels. 
Manufactured gas is produced chiefly from coal or pe- 
troleum, using heat and chemical processes. Manufac- 
tured gas costs more than natural gas and is used in re- 
gions where large quantities of the natural fuel are not 
available. 


Before its breakup, the Soviet Union was the leading 
producer of natural gas. The United States was the sec- 
ond largest producer. Until the 1960's, large quantities of 
natural gas were not available in most European coun- 
tries, and manufactured gas was used widely. During 
the 1960's, the development of newly discovered gas 
fields led to the rapid expansion of Europe's natural gas 
industry. Expansion was especially rapid in the Soviet 
Union and the Netherlands. The world’s largest known 
gas field was discovered in the Soviet Union in 1966. 
The United Kingdom also began to produce much natu- 
ral gas from deposits that were found under the North 
Sea in the mid-1960s. By the early 1990's, gas provided 
about a quarter of the United Kingdom’s total energy 
needs. 

The gas industry consists of three main activities: (1) 
producing gas, either by drilling natural gas wells or by 
manufacturing gas; (2) transmitting gas, usually by pipe- 
line, to large market areas; and (3) distributing gas to the 
user. Each part of the gas industry requires its own spe- 
cial skills and equipment. Some gas companies conduct 
all three activities, but most companies handle only one. 

The natural gas industry began in the United States. 
The industry started to expand rapidly in the late 1920's 
with the development of improved pipe for transmitting 
gas great distances economically, The natural gas indus- 
try developed rapidly in Europe during the 1960's and 
1970's. The changeover to natural gas required the mod- 
ification of household appliances designed for manufac- 
tured gas and distribution systems on a,large scale. The 
exploitation of natural gas began in Australia and New 
Zealand during the 1960s: in these countries most cities 
are now supplied by pipelines. 


Uses of gas 


Gas is best known as a fuel for cooking and heating in 
homes. But in many countries, industry consumes (uses) 
much more gas than residential users do. For example, 
industry consumes about a third of the gas burned in 
the United States and Canada. Residential users con- 
sume only about a fourth. The rest is used by offices, ho- 
tels, restaurants, shops, hospitals, schools, and other 
businesses and institutions. 

In several industrialized countries with natural gas re- 
sources, such as the United Kingdom and the United 
States, gas provides about a fourth of the total energy 
needs. The Netherlands, in particular, is increasingly 
using natural gas for the production of electricity. Many 
countries lack either large deposits of natural gas or the 
systems that are necessary to produce and transport it. 
These countries consume only small amounts of gas, 
chiefly manufactured gas. 

Gas in the home. Wherever large quantities of natu- 
ral gas are available, gas is the most popular cooking 
fuel. One reason for its popularity is that it costs less 
than most other fuels. In addition, a homemaker can 
have the desired amount of heat instantly, control the 
heat easily and even automatically, and shut it off in- 
stantly. 

Many residential consumers also use gas to heat their 
homes and water, burn rubbish, dry laundry, and oper- 


Gas service lines distribute gas to millions of home 
users, Here, lines are being laid in a new development. 
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ate air conditioners. Some people heat their patios and 
swimming pools with gas, and many have decorative 
outdoor gaslights around their homes. Others cook out- 
doors on gas grills. 

Many people who live in mobile homes or in farm 
areas or other places far from gas pipelines also use gas 
for cooking and heating. They burn liquefied petroleum 
gas (LPG). LPG is also called LP gas, propane, butane, or 
bottled gas. \t is produced either from certain com- 
pounds in natural gas or from gaseous compounds in 
petroleum. These compounds become liquid when they 
are put under pressure. The liquid takes up much less 
space than the original gas and is easily transported in 
small pressurized containers. As the fuel is used, normal 
air pressure changes the liquid back to gas. In some Eu- 
ropean countries, liquefied petroleum gas is also used 
as a fuel for cars. 

Gas in industry has many uses. Companies use gas 
flames or gas heat in coating, cutting, and shaping met- 
als and other materials. Gas heat is used to harden the 
nose cones of spacecraft so they do not burn up from 
the intense heat generated by atmospheric friction. Gas 
flames are used to remove the bristles from hogs and 
the fuzz from corduroy. Gas can perform so many indus- 
trial operations that it is used to produce or process 
brick and tile, cement, ceramics, glass, foods, iron and 


Petrochemical plants use natural gas to produce chemical com- 
pounds used in making paints, plastics, and other products. 
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steel, paper, textiles, and countless other products. In- 
dustrial scientists find gas extremely useful in the re- 
search and development of new products and proc- 
esses. 

The main difference between home cooking with gas 
and industrial “cooking” with gas is the temperature 
used. For example, cakes, meats, and pies are baked at 
temperatures between 150° and 260° C. Temperatures 
used for industrial “cooking” vary from about 175° C in 
baking automobile finishes to about 1600° C in making 
steel and processing other metals. 

An increasing number of factories have gas total en- 
ergy systems, which supply all their power needs. In 
such systems, gas is the only outside source of energy. 
It powers a turbine or engine that drives a generator to 
produce electricity. The exhaust heat from the turbine or 
engine is used for heating and cooling. 

Industry also uses gas infrared heaters. The infrared 
rays from such heaters heat only the objects that they 
are aimed at, not the air. These types of heaters are es- 
pecially useful for keeping people warm in large ware- 
houses or other buildings that are difficult to heat. See 
Infrared rays. 

Gas products. Natural gas is an important source of 
petrochemicals (chemicals made from natural gas or pe- 


A natural gas 
total energy system 


troleum). Petrochemicals serve as building blocks in 
manufacturing many products, including detergents; 
drugs; fertilizers; paints; plastics; synthetic (man-made) 
rubber; and acrylic, nylon, polyester, and other synthetic 
fibres. 

Petrochemical production is based on the various 
compounds of hydrogen and carbon found in crude gas 
and oil. These compounds include methane, etharre, and 
propane. They can be removed from the raw material 
and used alone, or they can be broken apart and re- 
structured to produce compounds that are not present 
in the raw material. The compounds or their parts are 
blended with other chemicals in making detergents, 
drugs, and other products. 

Not all of the compounds found in natural gas are 
needed to produce heat. For example, products called 
natural gas liquids (NGL)—a group of chemical com- 
pounds that includes ethane, propane, and butane—are 
usually removed in liquid form before the gas is sent 
through the pipeline. Many NGL plants and petrochemi- 
cal factories operate near gas fields so that they can be 
close to their sources of supply. For additional informa- 
tion about the chemistry of gas, see the section The 
chemical story of gas in this article. See also Natural gas 
liquids; Petrochemicals. 


This diagram shows how a gas total energy system works. The system can meet the power needs 
of a school, factory, or other building using gas as the only outside source of energy. A turbine 


drives a generator to produce electricity. Heat from the turbine is used for heating and cooling. 
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From well to user 


Natural gas is found in the holes of limestone, sand- 
stone, and other rocks that are porous (full of small 
holes). A dome of nonporous rock forms a cap over the 
gas-bearing rock, trapping the gas. The gas cannot es- 
cape unless well drillers open a hole through the solid 
rock or unless the earth's surface shifts and cracks the 
cap. Natural gas is often found on top of oil deposits or 
dissolved in them, because the same natural forces 
formed both fuels. 

Exploring for gas. Modern exploration methods 
have resulted in the largest worldwide supply of natural 
gas in history. These methods show where there are 
earth formations that could hold gas. But they cannot in- 
dicate the actual presence of gas. The only sure way to 
find out if an area has gas deposits is to drill a well. 

In proved areas, where gas or petroleum has already 
been found, about 75 per cent of the new wells bring in 
one of the two fuels. Drilling in unproved areas is called 
wildcatting. A wildcat well is drilled wherever a pros- 
pector believes that gas or oil may be present, in areas 
far from producing wells. About 10 per cent of the wild- 
cat wells produce some gas or oil. But many of these 
wells fail to produce enough fuel to pay for the cost of 
drilling them. Prospectors continue to drill in unproved 
areas because they keep part of the rights to deposits 
they discover. One successful wildcat well can more 
than make up for the cost of many unsuccessful ones. 

In exploring for gas in unproved areas, prospectors 
rely on studies made by earth scientists called geolo- 
gists and geophysicists. These studies involve maps, 
drilling records, and measurements. 

After selecting a promising site, a geologist studies a 
detailed map of the features above and below the 
earth's surface. The map enables the geologist to locate 
underground formations called traps, where gas and oil 
can accumulate. In addition, geologists try to determine 
whether there is reservoir rock underground. This type 
of rock has tiny holes, or pores, through which gas can 
move. For more information on traps and reservoir rock, 
see Petroleum (How petroleum was formed). 

Geologists may also study well logs. A well log is a 
record of the rock formations encountered during the 
drilling of a well. Well logs measure such characteristics 
as the porosity (presence of pores) and fluid content of 
the rock. By comparing well logs, geologists can deter- 
mine how rocks change, or do not change, from one 
area to another. 

_Geophysicists commonly use an exploration tech- 
nique known as reflection seismology. \n this technique, 
a loud noise, such as an explosion, is produced at or 
just below the earth’s surface. The sound waves that re- 
sult travel into the earth and are reflected back to the 
Surface by underground rock layers. In populated areas, 
a vibroseis truck, also called a thumper truck, may be 
Used to produce the sound waves. A thumper truck has 
a huge vibrating pad that repeatedly strikes the earth. In 
offshore areas, sound waves are produced by sending a 
compressed-air discharge or electronic pulse from a 
ship into the water. 

Groups of geophones, which are similar to micro- 
Phones, pick up the reflected sound waves. The pattern 
Of the sound waves is recorded on an instrument called 
a seismograph (see Seismograph). Sound waves change 
'n amplitude (height) when they are reflected from rocks 


Gas 51 


that contain gas. Such changes appear as irregularities, 
called bright spots, on the seismograph record. 

Producing gas. Drilling for gas involves the same 
methods as those used in drilling for oil. The most com- 
mon method is rotary drilling. \t is much like making a 
hole in wood with a carpenter's drill. Another method, 
cable-tool drilling, is used chiefly to make shallow holes 
in soft rock. It is similar to punching a hole in wood with 
a hammer and a nail. For detailed information on drilling 
and other operations in the production of both gas and 
oil, see Petroleum (Drilling an oil well; Recovering pe- 
troleum). 

The average cost of a well drilled on land in the 
United States is about 500,000 U.S. dollars. Deep wells 
can cost many times that amount. One of the most ex- 
pensive wells was drilled in Oklahoma, U.S.A., in 1972. 
The well reached a depth of over 9,100 metres and cost 
more than 5 million U.S. dollars. Although the drillers 
did not find as much gas as they had hoped to find, they 
proved that natural gas exists deep underground. 

Offshore wells are drilled in water as much as 2,400 
metres deep. The North Sea and the Gulf Coast waters 
of the United States are among the richest offshore pro- 
ducing areas. The development of offshore gasfields in 
Australia’s Northwest Shelf began in the late 1970's. Off- 
shore drilling is usually much more productive than 
drilling on land, chiefly because much less gas and oil 
have been taken from beneath the sea. But offshore 
drilling costs much more. Instead of simply drilling 
down from land, offshore drillers must work from a 
barge, a movable rig, or a fixed platform. See Petroleum 
(pictures: Offshore drilling). 

In 1967, private industry and the U.S. government co- 
operated in Project Gasbuggy, the first use of a nuclear 
explosion to release natural gas. In northwestern New 
Mexico, U.S.A., a hydrogen device equal to 26,300 met- 
ric tons of TNT was exploded 1,290 metres under- 
ground. The explosion unlocked gas deposits trapped in 
rock formations that were too hard for normal drilling. 
In 1969 and 1973, nuclear explosions were used to re- 
lease natural gas in northwestern Colorado, U.S.A. 

Transmitting and distributing gas. The raw natural 
gas that flows from a well must be cleaned and treated. 
A pipe called a gathering line carries the gas from the 
well to an extraction unit, which removes such impuri- 
ties as dust, sulphur, and water. The gas may then flow 
to nearby processing plants, which remove butane, pro- 
pane, and other substances not needed in the fuel. The 
processed natural gas is then fed into underground, 
long-distance transmission pipelines, which carry it to 
communities along their routes. 

Gas is sent through transmission pipelines under 
high pressures—usually 70 kilograms per square centi- 
metre. The pressure drops along the route because of 
the friction of the gas against the pipe walls. It also falls 
when communities remove gas. Compressor stations 
along the line restore high pressure and push the gas 
on to its farthest destination. Many lines have automati- 
cally operated stations that increase or decrease the 
pressure to meet the demands of various communities. 
Gas usually travels through pipelines at about 25 kilome- 
tres per hour. Gas being pumped through pipelines 
from the well to the local distribution system can take 
several days to reach its destination. 
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Where natural gas comes from E; 


Natural gas deposits occur throughout the world. The map and 
pictures show where gas is located and how it is found, trans 
ported, and processed for commercial use. 
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This map shows the world’s major natural gas producing areas on land and off- 
shore. Modern methods of exploring for natural gas continue to increase the 
world’s known supplies. 


Storing gas assures users of a constant supply. The tank shown Ata coal gasification plant, coal is converted to substitute 
above holds natural gas natural gas, which serves as a fuel to heat homes. 
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Inspectors on foot and in aeroplanes check continu- 
ally for conditions that might damage the pipelines. 
After floods and heavy rains, for example, inspectors 
check to see whether the earth covering the pipelines 
has been washed away. In addition, instruments in- 
stalled along the pipelines automatically report leaks 
and other faulty conditions. 

In cities and towns, distribution lines carry the gas to 
consumers. There are two kinds of distribution lines— 
mains and individual service lines. Mains are large pipes 
connected to the transmission pipelines. Service lines 
are smaller pipes that branch out from the mains. The 
service lines carry the fuel sold by gas companies to 
homes, factories, restaurants, hotels, and other build- 
ings. The companies add a chemical to the gas that can 
be smelled. They add this chemical because pure natu- 
ral gas is odourless and would not be noticed by a user 
if it leaked out. 

The United States has nearly 3,200,000 kilometres of 
gas pipeline, not counting individual service lines. This 
amount of pipeline is enough to circle the equator 
about 80 times. The United Kingdom has about 5,000 
kilometres of pipelines. In Australia, several pipelines 
connect gas production areas to major cities. For exam- 
ple, a 1,344-kilometre pipeline takes gas from South 
Australia to the Sydney-Wollongong-Newcastle area, 
and to Canberra. A 1,500-kilometre pipeline carries gas 
from the Northwest Shelf project to Perth and other cen- 
tres in Western Australia. 

For more information on pipelines, see the article on 
Pipeline. 

Storing gas. Consumers use much more gas in win- 
ter than in summer. In some countries, on bitterly cold 
days, they may use six times as much gas as on hot days. 
Pipelines cannot carry enough gas to meet the demand 
for fuel on the coldest days. As a result, gas must be 
stored when the demand is low for use when the de- 
mand is high. 

During the summer, many gas companies pump great 
quantities of natural gas back into the ground. Most un- 
derground storage areas are old gas or oil fields that are 
no longer productive, or other porous rock formations. 
In Colorado, U.S.A., an abandoned coal mine has been 
turned into a gas storage cavern. Ideal storage areas lie 
near pipelines, compressor stations, and—most impor- 
tant of all—large market areas. 

If a gas company selects a nonproductive gas or oil 
field for storage, it must prepare the site to receive and 
hold gas. The company may have to repair and clean, or 
even replace, the well casings (large pipes put down the 
well to prevent it from caving in). The company may also 
have to redrill the old well or drill a new one. To find 
and prepare new underground storage sites, geologists 
and engineers use methods like those used in exploring 
and drilling for gas or oil. After a new storage field has 
been prepared and tested, huge machines pump in the 
gas. When the company removes the stored gas to meet 
heavy demand in cold weather, it cleans and treats the 
fuel before sending it to the consumers. 

Underground storage reservoirs are also important in 
the conservation of natural gas. Before the wide use of 
reservoirs, oil drillers often fared (burned) the natural 
gas found in an oil well to get rid of it during periods of 
low demand. Some of the great oil-producing countries 


in the Middle East still waste a large amount of gas in 
this way. 

Natural gas is also stored through /iquefaction—by 
changing it into a liquid. Gas becomes liquid when its 
temperature is lowered to about — 160° C. Raising the 
temperature returns the fuel to its gaseous form. LNG 
(liquid natural gas) requires much less storage space 
than natural gas. Natural gas takes up about 600 times as 
much space as LNG requires. LNG can also be shipped 
overseas. For use in large volumes, LNG is more practi- 
cal than LP gas or other liquid gases because it has the 
same chemical makeup as natural gas. As a result, sup- 
pliers can easily switch between LNG and natural gas. 


Leading natural gas producing countries 


Marketed production of gas in a year 
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Countries with leading reserves of natural gas 
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The chemical story of gas 


How natural gas was formed. Most scientists be- 
lieve that natural gas was formed millions of years ago, 
when water covered much more of the earth's surface 
than it does today. Down through the ages, tremendous 
quantities of tiny marine organisms called plankton died 
and settled on the ocean floors (see Plankton). There, 
fine sand and mud drifted down over the plankton. 
Layer upon layer of these deposits piled up. The great 
weight of the deposits, plus bacteria, heat, and other 
natural forces, changed the chemical compounds in the 
plankton into natural gas and oil. The gas and oil flowed 
into the holes in limestone, sandstone, and other kinds 
of porous rocks. Layers of solid rocks formed over the 
porous rocks and sealed the gas and oil beneath them. 
Later, movements in the earth’s crust caused the ancient 
seas to draw back, and dry land appeared over many 
gas and oil deposits. 

The composition of natural gas. Pure natural gas is 
made up of chemical compounds of the elements hy- 
drogen and carbon. These compounds are called Aydro- 
carbons. Some hydrocarbons are naturally gaseous, 
some are liquid, and some are solid. A hydrocarbon's 
form depends on the number and arrangement of the 
hydrogen and carbon atoms in the hydrocarbon mole- 
cule. See Hydrocarbon. 

Natural gas is composed chiefly of methane, the light- 
est hydrocarbon. In a methane molecule, one atom of 
carbon is bound together with four atoms of hydrogen. 
Its chemical formula is CH,. Other gaseous hydrocar- 
bons usually found in natural gas include ethane (C,H,), 
propane (C,H,), and butane (C,H,,). Natural gas that is im- 
pure may contain such gases as carbon dioxide, helium, 
and nitrogen. See Butane and propane; Ethane; Meth- 
ane. 

When natural gas burns, the hydrocarbon molecules 
break up into atoms of carbon and hydrogen. The atoms 
combine with the oxygen in the air and form new sub- 
stances. The carbon and oxygen form carbon dioxide 
(CO,), an odourless, colourless gas. The hydrogen and 
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oxygen produce water vapour (H,0). As the molecules 
break up and recombine, heat is released. Heat is meas- 
ured in Btu's (British thermal units) in the customary sys- 
tem of measurement, or in ca/ories in the metric system. 
One cubic foot (28,316 cubic centimetres) of burning gas 
releases about 1,000 Btu's, or 252,000 calories. See Brit- 
ish thermal unit; Calorie. 

How gas is manufactured. Gas is manufactured for 
its chemical by-products and for use as fuel. In the 
United States, for example, manufactured gas accounts 
for only about 1 per cent of the total amount of gas that 
is consumed, There are several types of manufactured 
gas. The most important are coke oven gas, also called 
coal gas, and acetylene. 

Coke oven gas is made by roasting coal. As the coal 
turns into coke, vapours consisting of many chemicals 
escape from the coal. The vapours are sent through 
water, which absorbs some of the unwanted chemicals. 
The rest of the gas bubbles up through the water. This 
gas may be further purified by various processes that re- 
move chemical by-products. Coke oven gas has a much 
lower heating value than natural gas. See Coke oven 
gas. 

Acetylene is produced chiefly by dropping water 
onto calcium carbide, a compound of calcium and car- 
bon. It is also made by breaking apart methane mole- 
cules by heating them. Acetylene has a higher heating 
value than natural gas. It produces a very hot flame. 
Acetylene is used in welding and cutting metals. See 
Acetylene. 

Other manufactured gases include oil gas, producer 
gas, and water gas. Oil gas is produced by breaking 
apart petroleum molecules by spraying the oil onto hot 
bricks. Producer gas is made by sending air slowly 
through a deep bed of hot coal or coke. The oxygen in 
the air combines with the carbon in the coal, forming 
carbon monoxide. Water gas is made by forcing steam 
through a hot bed of coal or coke, forming carbon mon- 
oxide and hydrogen. 


nisms sank to the sea floors and were buried by sedi- 


ments, /eft The decaying matter became gas and oil trapped in porous rock under nonporous 
rock, centre. Later, the earth's crust shifted, and dry land appeared over many deposits, right. 


Large deposits of natural gas were found 
under the North Sea in the 1960s. Gas is taken 
from under the sea by a drilling rig, /eft, and 
transported inland by pipeline, above. 


History of the gas industry 


Early uses of natural gas. The ancient Chinese were 
the first people known to use natural gas for industrial 
purposes. Thousands of years ago, they discovered nat- 
ural gas deposits and learned to pipe the fuel through 
bamboo poles. They burned the gas to boil away salty 
water and collect the salt that remained. 

During the A.D. 500s, temples with “eternal” fires 
were built near what is now Baku, Azerbaijan. Worship- 
pers came from as far away as Persia and India to see 
the mysterious, continuous fires and wonder at the 
power of the temple priests. Secret pipes carried natural 
gas into the shrines from nearby rock fractures. 

First uses of manufactured gas. In 1609, Jan Bap- 
tista van Helmont, a Belgian chemist, discovered manu- 
factured gas. He found that a “spirit,” which he named 
gas, escaped from heated coal. In the late 1600's, John 
Clayton, an English clergyman, roasted coal and col- 
lected the gas in animal bladders. Clayton then punc- 
tured the animal bladders and lit the escaping gas. 

In 1792, William Murdock, a British engineer, lighted 
his home with gas he made from coal. He lighted the 
outside of a factory with gaslight in 1802. By 1804, Mur- 
dock had installed 900 gaslights in cotton mills. He be- 
came known as the father of the gas industry. 

The work of Murdock and other experimenters inter- 
ested Frederick Albert Winsor, a German businessman. 
Winsor decided to manufacture gas on a large scale. He 
learned the process from Murdock and obtained a Brit- 
ish patent for manufacturing gas in 1804. In 1807, Win- 
sor and his partners staged the first public street light- 
ing with gas—along Pall Mall, in London. They formed 
the first gas company in 1812. 

Development of the natural gas industry began in 
the United States. In 1821, a gunsmith named William 
Aaron Hart completed the first natural gas well in the 
United States. It was located at Fredonia, New York, and 


was 8 metres deep. Hart piped the gas to nearby build- 
ings, and it was burned for lighting. Another shallow 
natural gas well was drilled near Westfield, New York, in 
1826. 

The first company known to have distributed natural 
gas was formed in Fredonia in 1865. By then, about 300 
U.S. companies were distributing manufactured gas. Oil 
was discovered near Titusville, Pennsylvania, in 1859, 
and natural gas development was nearly forgotten in the 
oil rush that followed. The gas found in the oil fields 
lacked both markets and pipeline systems. 

The first “long-distance” pipeline was completed in 
1872. This 40-kilometre wooden pipeline carried natural 
gas to hundreds of consumers in Rochester, New York. 
Also in 1872, the first iron pipeline for natural gas began 
transporting the fuel 9 kilometres to Titusville. It deliv- 
ered over 100,000 cubic metres of gas daily to about 250 
consumers. 

During the early 1900's, huge gas reserves were dis- 
covered in Texas, Louisiana, and Oklahoma. From 1906 
to 1920, natural gas production in the United States 
more than doubled, to 23 billion cubic metres a year. 

The natural gas industry began to expand rapidly in 
the late 1920's with the introduction of seamless, electri- 
cally welded steel pipe. This pipe was stronger than ear- 
lier pipe. It could carry gas under higher pressures and, 
therefore, in greater quantities. 

The gas industry in Australia was revolutionized by 
the discovery of natural gas in the 1960s. Australia has 
reserves that total more than 1 trillion cubic metres of 
natural gas. Natural gas was first found at Roma in 
Queensland in 1900. But commercial quantities were not 
discovered until the 1960's. In South Australia, gas was 
discovered at Gidgealpa in 1963 and at Moomba in 1966. 
The most significant developed fields are the offshore 
fields of gas and oil in the Gippsland Basin in eastern 


Bass Strait. Experts estimate that these fields hold 0.24 
trillion cubic metres. 

In Europe, the natural gas industry started to expand 
during the 1960s. In 1959, Dutch scientists discovered a 
huge reserve of natural gas in the Netherlands. By 1965, 
experimental drilling had confirmed the presence of 
huge gas deposits under the North Sea. In the 1970's 
and 1980's, gas consumption grew rapidly. 

The gas industry today. Modern methods of explor- 
ing for natural gas have led to the greatest world supply 
of gas in history. A number of nations that had de- 
pended largely or entirely on manufactured gas have 
discovered large deposits of natural gas and are switch- 
ing to the cheaper fuel. Producing countries are export- 
ing an increasing amount of natural gas by new pipe- 
lines or in liquid form by tanker ships. See the tables 
with this article for leading countries in terms of pro- 
duction and reserves of natural gas. 

The gas industry is developing more efficient ways to 
use natural gas. See the Gas in industry section earlier in 
this article. A device under development is a gas fuel 
cell. It produces electricity chemically, using methane 
from natural gas. See Fuel cell. 

Natural gas is being used, mostly on an experimental 
basis, to power some cars, trucks, and ships. The grow- 
ing problem of air pollution has created strong interest 
in natural gas as a transportation fuel. According to gas 
producers, natural gas pollutes the air less than petrol 
and diesel oil do. 

Although supplies of gas will last for many years, 
some people became concerned about the declining re- 
serves. They feared that the world was facing an energy 
crisis in which there would not be enough energy— 
from gas and other sources~to meet the demand for it. 
The gas industry has been exploring for additional 
sources of gas throughout the world. The gas industry 
has also been seeking ways of producing gas from coal 
(see Coal [Coal research). 
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Questions 


How was natural gas formed? 

Natural gas is composed chiefly of the lightest hydrocarbon. 
What is it called? 

Why do utility companies add a chemical to natural gas? 

Where was gas first used for street lighting? When? 

What is a bright spot? What does it indicate? 

Why is storing gas important? 

How do geologists and geophysicists help in exploring for gas? 

With what other fuel is natural gas often found? 

Why did the natural gas industry begin to expand rapidly in the 
late 1920's? 


Gas is one of the three main states of matter. The other 
two states are solid and liquid. These forms differ from 
each other in the way they fill space and change shape. 
A solid, such as rock, always occupies a fixed volume 
(amount of space) and has a fixed shape. A liquid, such 
as water, always occupies a fixed amount of space. But it 
has no shape of its own, so it takes on the shape of its 
container. A gas, such as air, has neither a fixed shape 
nor a fixed volume. It fills any container that holds it, and 
takes on the containers shape. Gases have weight. But 
except under great pressure, as in stars, gases are thin- 
ner and lighter than solids and liquids. 

Many gases, including the nitrogen and oxygen in air, 
have no colour or odour. They can be identified by their 
chemical behaviour, weight, ability to absorb heat, and 
other properties. But some gases have a colour, or an 
odour, or both. For example, nitrogen dioxide is brown. 
Hydrogen sulphide smells like rotten eggs. 

How gases behave. The behaviour of gases is ex- 
plained by what scientists call the kinetic theory. Ac- 
cording to this theory, all matter is made of constantly 
moving particles—atoms or molecules. An atom is one 
of the basic units of matter, and a molecule is a combi- 
nations of atoms. The number of atoms or molecules of 
gas that could be held in a container the size of a pin- 
head is many millions of times as large as the number of 
people on the earth. But these gas particles are so small 
that they occupy only about one-thousandth of the 
space inside the container. The remaining space be- 
tween the particles is empty. 

Gas particles fly around in all directions at about the 
speed of sound. Their exact speed is determined by 
their weight and by the temperature of the gas. Gas par- 
ticles move faster when the gas is hot than when it is 
cold, But light particles move faster than heavy ones at 
all temperatures. Each moving gas particle crashes into 
billions of other particles each second. Gas particles 
crashing into the walls of their container produce an ef- 
fect called pressure. 

A gas liquefies (changes to a liquid) when it is cooled 
to a temperature called its boiling point. At this temper- 
ature, the gas particles gather together to form a liquid. 
If the pressure of the gas is increased, it liquefies at a 
higher temperature. But pressure can raise the liquefy- 
ing temperature only toa limiting value called the criti- 
cal temperature. For example, oxygen under normal at- 
mospheric pressure liquefies at its boiling point, 

—183 °C. But under a pressure of 5,171 kilopascals, oxy- 
gen liquefies at —119°C, its critical temperature. 

Gas laws. Three laws explain approximately how the 
pressure, temperature, volume, and the number of par- 
ticles in a container of gas are related. These laws are 
Boyle's law, Charles's law, and Avogadro's law. 


Boyle's law 


Volume in litres 


Pressure rises in an air pump’s 
stroke, demonstrating Boyle's law. 


Boyle's law says that pressure increases as the vol- 
ume of gas decreases. According to Boyle's law, the 
product of the pressure (P) multiplied by the volume (V) 
remains constant if there is no change in the tempera- 
ture or in the number of particles inside the container. 
This law is written: 

PV = constant. 

Boyle's law says that the pressure doubles when a gas is 
compressed to half its volume at constant temperature. 
Boyle's law was first published by the Irish chemist 
Robert Boyle in 1662. But other chemists had discovered 
the law earlier. In 1660 and 1661, Richard Towneley and 

Henry Power of England experimented with air below 

atmospheric pressure. They found that the product of 
the air's pressure and volume remained constant. At 
about the same time, Robert Hooke of England experi- 
mented with air above atmospheric pressure. Hooke's 
findings agreed with those of Towneley and Power. 
Boyle's law is also known as Mariotte’s law, after the 
French scientist Edme Mariotte. Mariotte published his 
results in 1679. 

Charles’s law states that a gas expands by the same 
fraction of its original volume with each degree that its 
temperature rises. According to Charles's law, the ratio 
between the volume /V) of a gas and its temperature (7) 
remains constant if the pressure does not change. The 
law is written: 


x = constant. 


Charles’s law 


When gas is heated at a constant pressure, its volume increases in proportion 
to its absolute temperature. Doubling the temperature doubles the volume. 


Volume in litres 


300 
Temperature in kelvins 


When gas is compressed at a constant temperature, its pressure rises. Squeez- 
ing a gas into half its original volume doubles its pressure, as shown below. 


Pressure in kilograms per square centimetre 
In this equation, Tis the absolute temperature of the 
gas. It is usually measured in ke/vins (Celsius degrees 
above absolute zero). Kelvin is abbreviated K. For exam- 
ple, when a gas is heated from 300 K (room temperature) 
to 600K, its absolute temperature doubles. Doubling the 
temperature doubles the gas‘s volume if the pressure 
does not change. 

Charles's law was discovered in 1787 by the French 
chemist Jacques Alexandre César Charles. He found that 
carbon dioxide, hydrogen, oxygen, and nitrogen all ex- 
pand at constant rates as their temperatures rise. The 
French chemist Joseph Gay-Lussac performed similar 
experiments and published his results in 1802. As a re- 
sult, Charles's law is sometimes called Gay-Lussac’s law. 

Avogadro's law was first proposed in 1811 by the Ital- 
ian scientist and philosopher Amedeo Avogadro. It says 
that equal volumes of different gases all contain the 
same number of particles if they all have the same pres- 
sure and temperature. It was later discovered that a vol- 
ume of 22.4 litres of gas at 0 °C and atmospheric pres- 
sure contains 602 billion trillion particles. This number is 
usually written 6.02 x 10%: and is called Avogadro's 
number. Avogadro's number of particles of any sub- 
stance is called one mole of the substance. See Mole. 

The universal gas law combines Boyle's law, Charles's 
law, and Avogadro's law into a single statement. This 
law is written: 

PV = nRT. 


Air expands in a flask when heat- 
ed, demonstrating Charles's law. 


In this equation, P represents the pressure of the gas, V 
represents its volume, n represents the number of 
moles of gas, and T represents its absolute temperature. 
Ris a constant called the universal gas constant. It has a 
value of 8.314 joules per kelvin. According to the univer- 
sal gas law, the pressure of a gas can be doubled in 
three ways: (1) the gas can be squeezed into one-half its 
original volume, (2) twice as much gas can be forced 
into the original volume, or (3) the absolute temperature 
can be doubled. 

History. During the early 1600s, scientists began real- 
izing that some matter can exist in a form that is similar 
to air. The word gas was first used to describe this form 
in the mid-1600's in the writings of the Belgian chemist 
and physician jan Baptista van Helmont. He invented the 
word gas by altering the Greek word chaos, meaning 
space. 

Many gases were discovered and studied during the 
1600's and 1700's. These gases include hydrogen, oxy- 
gen, and nitrogen. In 1775, the French chemist Antoine 
Lavoisier identified oxygen as a chemical element. 

The first successful attempts to liquefy many gases 
began in 1823 when the English scientist Michael Fara- 
day liquefied chlorine. After heating chlorine hydrate 
(chemical formula Cl,"10H,O) in a sealed glass tube, Far- 
aday noticed an oily-looking liquid inside the tube. 
When he tried to file the end off the tube to examine 
this liquid, the tube exploded. Faraday repeated the ex- 
periment, and concluded that the liquid was chlorine. 
The chlorine had been freed from the chlorine hydrate 
during heating, and had condensed under pressure in- 
side the tube. The next day, Faraday liquefied hydrogen 
chloride in a similar tube. But when he tried to liquefy 
carbon dioxide by this method, the gas burst the tube 
without liquefying. Faraday later liquefied carbon diox- 
ide and other gases by cooling and compressing them. 
All gases have been solidified as well as liquefied. 
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Boyle, Robert Gay-Lussac, J. L. 
Gases 

Acetylene Formaldehyde Nitrogen 
air Gas (fuel) Nitrous oxide 
Ammonia Helium Noble gas 
Argon Hydrogen Oxygen 
Carbon dioxide Hydrogen bromide Ozone 
Carbon monoxide Hydrogen iodide Radon 
D lorine Hydrogen sulphide Steam 
E ul Krypton Vapour 

thane Methane Xenon 
Fluorine Neon 

Other related articles 

Psd Evaporation Matter 
ee loon Expansion Plasma (physics) 

arometer Fuel Pneumatics 
Boiling point Gas chamber Pressure 
Bie Gas mask Solid 
bi Usion Hydraulics Viscosity 

istillation Liquid Will-o-the-wisp 


Gas chamber is a legal means of execution in some 
States of the United States. The condemned person is 
Strapped in a chair in an airtight chamber. Glass globes 
Containing cyanide drop from beneath the chair and 
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break in a crock containing sulphuric acid. The two 
chemicals mix and form deadly hydrocyanic acid gas. 
The person loses consciousness in seconds and usually 
dies within five minutes. 

During World War II (1939-1945), the Nazis of Ger- 
many used huge gas chambers to kill Jews and other mi- 
norities in concentration camps. These executions were 
later classified as war crimes. 

Gas mask protects the wearer from breathing harmful 
gases into the lungs. The mask fits tightly over the face. 
Air can enter only through special filter pads that purify 
and filter the air. Activated charcoal purifies the air 
chemically. Filters remove all small particles of smoke, 
dust, or chemicals. The purifying materials are in the 
cheeks of present-day masks, which are often part of an 
entire protective suit. Older models had a breathing 
hose attached to a canister. 

` In World War | (1914-1918), masks were used to pro- 
tect troops against gas attacks. Gas was not used in 
World War II (1939-1945), but armies had masks in case 
gas warfare began. Mine workers, workers in chemical 
industries, and fire fighters often use gas masks. 

Gas meter is a device for measuring the volume of 
gas used. It usually is a tight metal box divided through 
the centre into two separate chambers, or bellows. Each 
chamber has a movable partition which divides it into 
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Reading a gas meter. The meter may have three or four main 
dials. Begin with the left-hand dial and read the figure at which 
the hand points on each dial. If the hand rests between two fig- 
ures, use the lower of the two figures. But on the right-hand 
dial, use the figure to which the hand is closest. The dials shown 
here read 5, 4, and 6. You add two zeros and get 54,600. From 
this, subtract the meter reading shown on the last gas bill. The 
result will be the volume of gas used, in cubic feet or cubic me- 


tres, since the last reading. 


two parts, making four separate chambers in all. 

The gas is measured by first filling and then emptying 
each of these four chambers, and automatically register- 
ing the number of times each chamber is filled and 
emptied. While one chamber is being filled another is 
being emptied, so that the consumer receives an even 
flow of gas at all times. The upper part of the meter con- 
tains the mechanism for registering the movement of 
the various chambers in cubic feet or cubic metres and 
showing the volume on a set of dials. Gas meters regis- 
ter volumes of gas accurately. 

Gas oil is one of the fractions (parts) into which petro- 
leum is divided by distillation. Gas oil comes from about 
the “middle” of the still. It is heavier than petrol and par- 
affin and lighter than the /ube distillate from which lubri- 
cating oils and waxes are made. The name gas oil comes 
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from the use of this oil in the production of gas fuel. Gas 
oil is converted into such lighter petroleum fractions as 
petrol and chemicals. It is also used for diesel oil and 
fuel oil. See also Petroleum (Refining petroleum). 

Gas turbine. See Turbine (Gas turbines). 
Gascoigne, George (1525?-1577), was an English au- 
thor of the Elizabethan era who was a pioneer in many 
literary forms. His best-known play, Supposes (1566), 
was based on / Suppositi (1509) by Ludovico Ariosto, 
and was the first English adaptation of Italian comedy. 
Supposes was also the first English prose comedy, and 
brought the classical comedy of romance, disguise, and 
mistaken identity to English drama. Shakespeare used 
Supposes in the plot of The Taming of the Shrew. Gas- 
coigne’s poems influenced the work of the poet Ed- 
mund Spenser. 

Gascoigne’s The Adventures of Master F. J. (1573) was 
one of the forerunners of the novel. Gascoigne was born 
in Cardington, Bedfordshire. 

Gascony, an old French province, lies between the 
Pyrenees Mountains and the Garonne River in south- 
west France (see France [terrain map)). It took its name 
from the Vascons, or Basques, who came from Spain in 
the 500's. The people grow maize, wheat, and fruit, and 
rear geese and turkeys. Cities include Auch, Biarritz, and 
the pilgrimage city of Lourdes. 

The Franks conquered Gascony and organized it as a 
duchy under the late Carolingians. In the 1000's, Gas- 
cony became part of the duchy of Aquitaine, which 
Henry II of England acquired in the 1100's. Gascony was 
the scene of constant fighting between French and Eng- 
lish forces until the end of the Hundred Years’ War. The 
French finally won the region then. 

Gasification. See Coal (Coal as a raw material). 
Gaskell, Elizabeth (1810-1865), an English writer, is 
best known for her novel Cranford (1853). The book is a 
lively account of life in the village of Knutsford, where 
she grew up. Gaskell also wrote two novels—Mary Bar- 
ton (1848) and North and South (1855)—that show her 
sympathy for the working class. She created believable 
characters and realistic backgrounds. Gaskell was born 
Elizabeth Cleghorn Stevenson in London. 

Gaspar. See Magi. 

Gastritis is an inflammation of the lining of the stom- 
ach. A person with gastritis may suffer from pain, nau- 
sea, vomiting, and bleeding from the stomach. 

Acute gastritis may be caused by chemical or acid in- 
jury to the stomach lining. It often occurs because of ex- 
cessive intake of alcoholic beverages or aspirin. Severe 
injury to the stomach may result if a person swallows 
such harmful chemicals as iodine, carbolic acid, or lye. 
Chronic gastritis may be the result of prolonged irrita- 
tion from smoking or alcoholism. It may also be due to 
bile entering the stomach from the duodenum. Chronic 
gastritis often results in gastric ulcers. 
Gastroenteritis is an infection of the digestive sys- 
tem. It affects people of all ages but is particularly com- 
mon in children. A person with gastroenteritis usually 
suffers from vomiting, abdominal pains, and diarrhoea. 
Severely infected people may also experience fever. 
Heavy diarrhoea caused by gastroenteritis can result in 
dehydration (excessive loss of water from the body), 
which may lead to convulsions and kidney failure. With- 
out care, gastroenteritis may lead to death. 


Gastroenteritis is usually caused by virus infections, 
although bacteria are responsible in some cases. Treat- 
ment of the disease involves replacing lost body fluids. 
People experiencing mild fluid loss should drink plenty 
of liquids. In cases of severe dehydration, fluid is admin- 
istered intravenously. 

Gastroenteritis can be prevented by improving sanita- 
tion. In many developing countries, where water is often 
contaminated by sewage, people become infected by 
drinking water that contains gastroenteritis viruses or 
bacteria. An estimated 10 million to 15 million children 
worldwide die from gastroenteritis each year. 
Gastropod. See Mollusc (Univalves or gastropods). 
Gastroscope. See Endoscope. 

Gates, Bill (1955- _), is the cofounder, chairman, 
and chief executive officer of Microsoft Corporation. 
Microsoft is the world’s largest developer and publisher 
of software programs for personal computers. 

William Henry Gates was born in Seattle in the United 
States. He set up his first software company at age 15 
with a classmate named Paul Allen. In 1975, he and Allen 
began to design programs for personal computers, 
which had just entered the marketplace. The two 
founded Microsoft that year. In 1980, International Busi- 
ness Machines Corporation (IBM) chose Microsoft to 
develop the operating system for its first personal com- 
puter, the PC. An operating system is a special type of 
program that contains instructions for the operation of 
the computer. Gates devised the Microsoft Disk Operat- 
ing System (MS-DOS) for IBM. Millions of copies of MS- 
DOS were sold for use in IBM and IBM-compatible PCs. 
Gateshead (pop. 196,500) is an industrial centre and 
metropolitan district in Tyne and Wear, England. The 
town of Gateshead stands alongside the south bank of 


A public statue, above, adds interest to a shopping precinct in 
Gateshead's Metro centre. The statue symbolizes sports. 


the River Tyne, opposite Newcastle upon Tyne and 
about 11 kilometres from the North Sea. The Metro cen- 
tre is one of Europe's largest shopping precincts. Gates- 
head is a manufacturing centre and has various indus- 
tries that use steel, including light engineering. The 
Team Valley Trading Estate has factories producing 
chemicals, electronic equipment, glass, and textiles. 
See also Tyne and Wear. 
Gatling gun was the first practical, rapid-firing ma- 
chine gun. It was invented by Richard Jordan Gatling 
(1818-1903), a U.S. inventor of agricultural equipment. 
Gatling patented the gun in 1862 for use in the American 
Civil War (1861-1865). It consisted of ten barrels rotated 
rapidly around a central shaft by a hand-operated crank. 
Each barrel could be loaded by gravity, fired, and re- 
volved out of the way to make way for the next barrel. 
Improved models of the Gatling gun became standard 
equipment for the U.S. Army and Navy during the 
Spanish-American War of 1898. Modern Gatling guns 
are standard equipment in the armed forces of many 
countries. See Machine gun. 


The GAU-8/A Gatling gun, above, is a seven-barrel machine 
gun designed for use in attack aircraft against tanks. 


GATT. See General Agreement on Tariffs and Trade. 
Gatun Lake. See Panama Canal (Gatun Lake). 
Gaucher's disease is a severe hereditary disorder 
that affects the spleen, liver, bones, and, in some forms 
of the disease, the brain and nerves. It results from the 
abnormal accumulation of a chemical compound called 
glucosylceramide, which forms as the body replaces 
worn-out tissues. In most people, the compound is bro- 
ken down by an enzyme called beta-glucosidase. Vic- 
tims of Gaucher's disease do not produce enough nor- 
mal beta-glucosidase. As a result, glucosylceramide 
builds up in certain cells in the affected organs. These 
swollen Gaucher cells damage the organs. 

There are three major forms of Gaucher's disease. 
Type 1, the most common form, can begin at any age. It 
's characterized by damage to certain bones and joints, 
Pt by enlargement of the spleen and liver. Its symp- 
oms, which vary from mild to severe, include bone 
ee bh difficulties in walking, anaemia, bruises, 
; lood clotting problems. Many victims have a short- 

ned life span. In such cases, death results from compli- 
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cations of the disease, especially from pneumonia or 
blood disorders. Type 1 disease primarily affects Jews of 
central and eastern European ancestry. 

Type 2 is a rare disorder that generally appears dur- 
ing the first 6 months of life. Its symptoms include se- 
vere mental retardation and loss of muscle control, as 
well as enlargement of the spleen and liver. Most vic- 
tims die within two years of birth. This condition has not 
been linked to any particular group of people. 

Type 3 begins during later childhood. It includes all 
the symptoms of type 1 disease, along with mental retar- 
dation, poor coordination, and muscle weakness. Most 
victims die from disease-related complications between 
the ages of 15 and 30. Type 3 occurs mainly among peo- 
ple of northern Swedish ancestry. 

Gaucho is the cowboy of the South American pampas, 
or plains. Gauchos played an important part in the de- 
velopment of Argentina and Uruguay. Peons (day la- 
bourers) have largely replaced the gauchos. 

The gaucho’s costume was characterized by a wide 
silver belt, baggy trousers, and a bright scarf. In the 
early days, the gaucho made his living by catching wild 
cattle and selling their hides in illegal trade on the Bra- 
zilian frontier. Sometimes he worked on a cattle ranch, 
or estancia. His tools, which also served as weapons, in- 
cluded the knife and the bo/a, a type of sling. See Sling. 

The coming of the refrigerator ships led to develop- 
ment of the meat industry. This ended the gaucho's way 
of life. Argentine and Uruguayan writers and musicians 
have found the gaucho tunes and legends a rich source 
of material for their works. 

See also Argentina (pictures); Uruguay (picture: Uru- 
guayan cowboys); Latin-American literature (Romanti- 
cism). 

Gaudi, Antonio (1852-1926), was a major Spanish ar- 
chitect. He developed an extremely personal style that 
featured vivid colours, curved surfaces, and flowing 
lines and spaces. Gaudi became especially noted for his 
skilful use of masonry. He often used curved supports 
that resembled flying buttresses, which were wall sup- 
ports popular in Gothic architecture. 

Antoni Gaudi i Cornet was born in Reus and studied 
architecture in Barcelona. Nearly all of Gaudi's buildings 
were constructed in Barcelona. His early designs show 
the influence of the colourful tile used in Moorish archi- 
tecture. Gaudís Casa Vicens (1878-1880) began a modern 
revival of the use of tile in architecture. Gaudi's best- 
known designs of the early 1900s include two houses, 
the Casa Batlló (1905-1907) and the Casa Mila (1905-1910). 
He also planned a hillside park called the Park Giiell 
(begun in 1900 and never completed). Gaudís most fa- 
mous structure is probably the unfinished Church of the 
Sagrada Familia. He supervised the construction of the 
church from 1884 until his death. 

Gaudier-Brzeska, Henri (1891-1915), was a French 
sculptor and artist. He was one of the first sculptors to 
develop an abstract style. Gaudier-Brzeska influenced 
the development of modern art in England. 

Gaudier-Brzeska was born Henri Gaudier in Saint 
Jean-de-Braye, near Orléans. He studied in Orléans and 
Paris. He took the second part of his surname from his 
companion Sophie Brzeska, whom he met in 1911. The 
following year, he moved to London where the poet 
Ezra Pound became his patron. Through the influence of 
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the writer and painter Wyndham Lewis, Gaudier-Brzeska 
became involved in the Vorticist movement. The Vorti- 
cists were concerned with emphasizing the expression 
of movement and activity, incorporating a dynamic qual- 
ity in their work. 

Gaudier-Brzeska's Red Stone Dancer (1913) and Wres- 
tlers (1914) are among his most celebrated sculptures. 
His pen and line drawings, published in Vorticist mani- 
festoes, showed that he was also an accomplished 
draughtsman. 

In 1914, at the start of World War |, Gaudier-Brzeska 
enlisted in the French army. He was killed in action the 
following year. Many people believed that his early 
death cut short a career of genius. 

Gauge, also called gage, is an instrument used for 
measurement. Gauges are used to measure such quanti- 
ties as pressure, temperature, water level, and thickness. 
Two of the most common types of gauges are pressure 
gauges and water-level gauges. But people working in a 
great many different fields commonly use other kinds of 
specialized gauges in their work. 

Pressure gauges measure pressure in enclosed ves- 
sels or containers, such as boilers or pipes. For pressure 
greater than that of the atmosphere, most gauges meas- 
ure in units of kilograms per square centimetre (kg/cm?) 
or pounds per square inch (psi). Pressures below that of 
the atmosphere are usually measured in centimetres or 
inches of mercury. 

A pressure gauge consists of a tube with a cross sec- 
tion shaped like an ellipse (see Ellipse). This tube is 
called a Bourdon tube. It is bent in a hook-shaped curve. 
When the pressure inside the tube becomes greater 
than the pressure outside, the elliptical cross section 
tends to become circular. At the same time, the pres- 
sure tends to straighten the Bourdon tube. Levers, 
gears, or other mechanisms transfer this motion to a 
pointer, which rotates around a fixed dial calibrated in 
pressure units. 

Vacuum gauges measure pressure below the pres- 
sure of the atmosphere. Such gauges are constructed in 
the same manner as the gauges described above. How- 
ever, when the pressure inside the Bourdon tube be- 
comes less than the pressure outside the tube, the tube 
has a tendency to curl. This motion is also transmitted to 
a pointer that moves across a dial. The dial of a vacuum 
gauge is calibrated to show pressure in centimetres or 
inches of mercury. 

Water-level gauges usually consist of a glass tube 
connected to the side of a container. The level of the 
water in the container and the level of the water in the 
tube are the same. Markings on the tube indicate the 
height of water in the container. 

Other types of gauges. Wire gauges are used to 
measure the thickness of wire. Thickness gauges are 
used by car mechanics to determine the clearance be- 
tween the pistons and cylinders of car engines. 

See also Barometer; Micrometer; Pressure. 

Gauge is the size of certain things. See Railway 
(Tracks); Shotgun; Wire (Sizes). 

Gauguin, Paul (1848-1903), was a French painter. He 
also became noted for his ceramics, sculptures, and 
woodcuts. In his highly decorative paintings, Gauguin 
deliberately distorted nature by enclosing broad, flat 
areas of colour with heavy contours. His style greatly in- 


Oil painting on canvas (1889) Albright-Knox Art Gallery, Buffalo, New York 


Gauguin’s The Yellow Christ shows the decorative patterns, 
simplified forms, and intense colour typical of the artist's style. 


creased the methods by which artists could express 
themselves. In the early 1900s, his paintings influenced 

the group of painters called the Fauves, especially the 
French painter Henri Matisse, and also the German ex- | 
pressionists. 

Early life. Eugéne Henri Paul Gauguin was born in | 
Paris. He went to sea when he was 17 years old as a f 
cadet in the merchant marine. However, Gauguin did 
not pursue a naval career. Instead, he went into banking 
and became a successful financier. In 1873, Gauguin 
married Mette Sophia Gad, who was the daughter of a 
Danish minister. They had five children. Soon after his 
marriage, Gauguin began painting and collecting pic- 
tures. In 1883, the banking industry suffered a crash, 
which prompted Gauguin to abandon his business ca- 
reer for painting. 

Gauguin’s early paintings resemble the works of the 
French artists Camille 
Corot and Camille Pissarro. 
As Gauguin gained experi- 
ence as a painter, he used 
brighter, richer colours 
and emphasized pattern, 
rather than three- 
dimensional forms. 

Gauguin could not sell 
any of his pictures and he 
had difficulty supporting 
himself and his family. He 
quarrelled with his wife 
over money, and they sep- 
arated in 1885. In 1888, 
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Gauguin moved to Brittany, a region in northwestern 
France. There, he met the artist Emile Bernard. The two 
men formulated a philosophy and style of art that be- 
came known as synthetism. Synthetism stressed simpli- 
fied form, intense colour, and decorative effects—all of 
which are reflected in Gauguin’s later paintings. 

Later life. Gauguin admired innocence and direct- 
ness in people. He thought he could find these qualities 
in people who were untouched by modern civilization. 
His search for such people took him to Tahiti, where he 
lived from 1891 to 1893, He moved back to France in 
1893 but returned to the South Seas permanently in 
1895. He again settled in Tahiti and avoided the Euro- 
pean settlers there. 

In his paintings, Gauguin idealized the peoples of the 
South Sea Islands. He portrayed them as gentle and pas- 
sive, moving as if in a dream. He painted the rich tropi- 
cal settings in brilliant pure colours. Gauguin gave many 
of his paintings curious titles, such as Where Do We 
Come From? What Are We? Where Are We Going? This 
picture, which is reproduced in colour in the Painting 
article, is a good example of Gauguin’s colourful and 
decorative style. 

Gauguin became seriously ill in the 1890's. He moved 
to the Marquesas Islands in 1901 and died there in 1903. 
His last painting seems the final statement of a home- 
sick, desperately ill man. It portrays a landscape of Brit- 
tany in winter. 

See also Impressionism (Postimpressionism). 

Gaul is the English name for the region called Gallia by 
the Romans. Gaul occupied the territory that now in- 
cludes France, Belgium, and that part of Germany west 
of the Rhine. The people of 
the region, called Gauls, 
spoke forms of Celtic, a 
language group that in- 
cludes modern Irish and 
Welsh. The leaders of their 
religion were priests called 
Druids (see Druids). These 
Priests had great influence 
in politics. The Romans 
called some of the Gauls 
long haired” because they 
did not shave their beards 
or cut their hair. 

In 390 B.C, Gallic tribes 
Crossed the Alps, swept 
down through Italy, and 
sacked and burned Rome. 
The Gauls left the city, but for a time they held the north- 
ern part of the Italian peninsula. The region south of the 
Alps became known to the Romans as Cisalpine Gaul, or 
Gaul this-side-of-the-Alps. They called the region north 
of the Alps Transalpine or beyond-the-Alps Gaul. In the 
200s B.C, Gallic tribes invaded Thrace and Macedonia 
and finally Asia Minor. There they became known as Ga- 
latians (see Galatia). 

The Gauls were brave and warlike, but they proved 
Ps match for the well-trained Romans. The Romans de- 
ated the Gauls in Italy in the 200s B.C, and made them 
Subjects of Rome. Then the Roman invasions of Transal- 
rie Gaul began. The Romans succeeded during the 

00s B.C in gaining mastery of the strip of Gaul along 


Gaul, at the height of the 
Roman Empire, covered the 
area shown above. 
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the Mediterranean Sea. This region is now known as 
Provence, from the Latin provincia, meaning province. 
The Romans did not conquer all Gaul until the time of 
Julius Caesar, between 58 and 51 B.C. 

The Emperor Augustus organized Gaul into four 
provinces for purposes of administration. This form of 
organization lasted for 400 years. Gaul later suffered 
heavily through civil wars and barbaric invasions. But it 
passed on a rich cultural tradition to its new masters. 
Chief among the invaders were the Franks, who came in 
the late A.D. 400s. From that time, most of Gaul was 
called France, after the Franks. 

See also Caesar, Julius; French language (Develop- 
ment). 

Gaulle, Charles André Joseph Marie de. See De 
Gaulle, Charles André Joseph Marie. 

Gauntlet was a leather glove covered with steel plates 
that medieval knights wore as part of their armour. Early 
gauntlets were made of 
chain mail (metal rings 
linked together). Later 
gauntlets had hinges for 
ease of movement. Gaunt- 
lets were used until the 
1600s. 

When a knight threw 
down his gauntlet in front 
of an enemy, it was a chal- 
lenge to combat. The chal- 
lenge was accepted by 
picking up the gauntlet. 
The expression to throw 
down the gauntlet still 
means to declare a chal- 
lenge. Today, any glove 
with a long, loose cuff is 
called a gauntlet. 

Gaur is a wild ox of India, 
Burma, and the Malay Pen- 


The Metropolitan Museum of Art, 
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insula. Bull gan rr TS Fe staal gauntlet was 
to 2 metres tall at the worn about 1550 by Henry II 
shoulder and weigh over of France. 


900 kilograms. Gaurs have 
short, dark brown hair. 
Both males and females grow long, curved horns that 
become heavy and sharp. Gaurs live in forests, usually in 
rocky hill country. These shy animals are usually found 
in herds of a dozen or less. The gaur faces an uncertain 
future because people have hunted it and destroyed 
large areas of its forest habitat. 

Scientific classification. The gaur belongs to the bovid fam- 
ily, Bovidae. It is classified as Bos gaurus. 
Gauss is a unit used to measure the strength of a mag- 
netic field. It is named after Carl Friedrich Gauss, a Ger- 
man mathematician, who did important work in electro- 
magnetism. The earth’s magnetic field is relatively weak. 
It measures only about 4 gauss. The magnetic field of a 
cyclotron may have a strength of 20,000 gauss. 
Gauss, Carl Friedrich (1777-1855), was a German 
mathematician who became one of the greatest mathe- 
maticians of all time. Gauss was a child prodigy. He com- 
pleted his first original work at the age of 19. In this 
work Gauss demonstrated how to construct a regular 
17-sided polygon with a ruler and compasses. He also 
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became famous for work in number theory, geometry, 
and astronomy, and for proving “the fundamental theo- 
rem of algebra,” which states that every algebraic equa- 
tion has a root. He invented a telegraph, and made im- 
portant contributions to the mathematical theory of 
electromagnetism. 

Gauss was born in Brunswick, the son of a bricklayer, 
and attended the University of Göttingen. He served as 
director of the Géttingen observatory. 

See also Ceres (asteroid); Gauss. 

Gautama. See Buddha. 

Gauteng is a province in the northern region of South 
Africa. It is bordered by four other provinces: North 
West, Northern Province, Eastern Transvaal, and Free 
State. The name Gauteng means “place of gold.” The 
province received its name in 1995. It was formerly 
known as PWV, after three of the major urban centres in 
the province: Pretoria in the north, the Witwatersrand in 
the centre, and Vereeniging in the south. PWV came 
into being in 1994. Formerly, it was part of Transvaal 
province. 

The Witwatersrand lies at the centre of Gauteng. It is 
a continuous urban complex running from east to west 
for about 80 kilometres. The city of Johannesburg is at 
the centre. 

People. For Gauteng’s total population, see the Facts 
in brief table with this article. Gauteng is the most 
densely populated province in South Africa. Black peo- 
ple form the largest group in Gauteng. The main lan- 
guages spoken are Zulu, Afrikaans, English, North 
Sotho, Tswana, Xhosa, and South Sotho. 

Government. Gauteng has 43 seats in South Africa's 
National Assembly and 86 seats in the Provincial Legisla- 
ture of elected representatives. Pretoria acts as South Af- 
rica’s administrative capital. 

Economy. Gauteng is the financial and trading centre 
of southern Africa. The province contributes about 40 
per cent of South Africa's gross domestic product (GDP, 
the value of goods and services produced within a 
country in a year). 

The major economic activities are manufacturing, 
services, mining, and agriculture. About 45 per cent of 
the workforce are involved in manufacturing. South Afri- 
ca’s financial, banking, and administrative head offices 
are located in the major cities of Gauteng. 

Gold was discovered in the area in 1886. Gold is 
mined on the East Rand and West Rand. The Rand mines 
in the far west are the most important. The Western 
Deep Levels Mine is the world’s deepest mine. It is more 
than 4 kilometres deep. Uranium and silver are also 
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Population: 7994 estimate—6,847,000. 

Area: 18,760 km’. 

Languages: Zulu, Afrikaans, English, North Sotho, Tswana, 
Xhosa, South Sotho. 

Largest cities and towns: Johannesburg, Soweto, Pretoria, 
Roodepoort, Mamelodi, and Germiston. 

Chief products: Agricu/ture—cattle, dairy products, maize. 
Manufacturing—cars, chemicals, iron, machinery, metals, 
steel. Mining—coal, diamonds, gold, silver, uranium. 
Services—banking, financial services, media, telecommunica- 
tions. 


Gold is mined on West Rand, in Gauteng, above. Gold was dis- 
covered in the area in 1886. 


mined. Diamonds are mined at Cullinan, east of Pretoria, 
Coal is mined near Vereeniging. 

Gauteng produces maize, dairy products, and meat. 
Although agriculture accounts for only 1 per cent of the 
province's GDP, it accounts for about 5 per cent of South 
Africa's total agricultural output. 

Gauteng has South Africa's busiest and densest road 
and rail networks. South Africa's largest international air- 
port, Jan Smuts, is located east of Johannesburg. 

Land. Gauteng is located on the highveld, which is 
part of South Africa's large interior plateau. The high- 
veld lies between 1,500 and 2,000 metres above sea 
level. The northern part of the province is slightly lower, 
between 1,000 and 1,500 metres above sea level. 

The natural vegetation of the highveld is temperate 
grasslands, known locally as ve/d. Flat, gently rolling 
plains are grass-covered, with an almost total absence of 
trees. Most natural vegetation has been cleared for 
urban and agricultural development. 

The Witwatersrand is a series of rocky ridges in the 
middle of Gauteng. The highest point of these is 1,748 
metres. The Witwatersrand forms a watershed of the Af- 
rican subcontinent. Rivers flowing north of Johannes- 
burg are tributaries of the Vaal River, which joins the 
Orange River and flows into the Atlantic Ocean. 

Climate. Gauteng has a temperate climate. Summers 
are warm and wet. The average summer temperature is 
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Gauteng is the smallest of nine provinces in South Africa. It is 4 
landlocked province in the north of the country 


21°C. Most rain falls during summer, often in violent 
electric thunderstorms with hail. Rainfall on the highveld 
averages 750 to 800 millimetres per year. Winters are 
cool and dry. The average winter temperature is 10 °C. 
See South Africa (maps: Precipitation, Temperature). 

History. Millions of years ago, hominid Australopi- 
thecus occupied caves in the region. Thousands of years 
ago, Homo erectus, humankind’s ancestor, lived near 
present-day Johannesburg. Khoisan hunter-gatherers, 
the oldest identifiable group, roamed the Witwaters- 
rand and Magaliesburg areas (see Khoisan). From about 
AD. 1050, the grasslands of the highveld regions were 
occupied by the ancestors of the Sotho and Tswana 
people (see Sotho and Tswana). 

White Afrikaner settlers known as Voortrekkers (fore- 
runners) first crossed the Vaal River in 1836. Mzilikazi, a 
Khumalo chief, and his Ndebele followers attacked them 
(see Mzilikazi). But Mzilikazi was finally defeated and 
driven north in January 1837. By 1848, trekkers had 
claimed 75 farms in the Transvaal area. In 1855, Martinus 
Pretorius established a permanent settlement, Pretoria. 
The region changed its name from Transvaal to Zuid Af- 
rikaansche Republiek (ZAR). In 1860, Pretoria became its 
headquarters 

The British annexed the ZAR in 1877, hoping to create 
a South African federation. The Boers resisted in the first 
Anglo-Boer War (1880-1881) and forced the British gov- 
ernment to restore independence to the ZAR. 

The discovery of gold on the Witwatersrand in 1886 
made the ZAR economically stronger and threatened 
British supremacy. In 1895, Cecil Rhodes, prime minister 
of the Cape Colony, plotted to overthrow the ZAR. He 
organized a raid to invade the country, but the invaders 
were captured, In 1899, the second Anglo-Boer War 
began. When it ended in 1902, the ZAR and the Orange 
Free State had been defeated and made British colonies. 
The ZAR was again known as Transvaal. 

In 1906, the British granted self-government to Trans- 
vaal, In 1910, Transvaal became a province in the new 
Union of South Africa. Pretoria became the administra- 
tive capital of the Union. 

Apartheid (enforced ethnic segregation) was imposed 
on the region in 1948. The African National Congress 
(ANC) actively opposed apartheid. In 1960, police shot 
and killed ANC demonstrators at Sharpeville, near Jo- 
hannesburg, 

In 1976, protest marches by children were fired on by 
Police in Soweto, near Johannesburg. World resistance 
to apartheid gained momentum and the policy was 
abolished in 1991. 

South Africa held its first truly democratic national 
election on April 27, 1994. On that day, provincial 
oundaries were changed and PWV came into being. 
Johannesburg was chosen as the province's capital. Ga- 
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briel “Tokyo” Sexwale of the ANC became the first pro- 
vincial premier. In 1995, the provincial government 
changed the province's name to Gauteng. 

See also African National Congress; Anglo-Boer 
Wars; Pretoria; South Africa; South Africa, History of. 
Gautier, Théophile (1811-1872), was a French poet, 
novelist, and critic. In his first collection of poetry, he 
imitated the themes and techniques of romantic poets 
(see Romanticism). Soon, however, he wrote more ob- 
jective and descriptive poetry. Gautier's most famous 
collection, Enamels and Cameos (1852), stresses visual 
impressions rather than ideas or feelings. His poem Art 
(1857) developed the theory of “art for art's sake.’ It states 
that art is meant to create only formal beauty, and does 
not depend on moral, intellectual, or emotional values. 
Gautier’s major novels include Mademoiselle de 
Maupin (1835), The Novel of the Mummy (1858), and 
Captain Fracasse (1863). Gautier was born in Tarbes in 
Gascony. 

Gauze is a thin, open cloth made of cotton, silk, rayon, 
or synthetic fibres. Gauze probably takes its name from 
the ancient city of Gaza in Palestine, where this type of 
cloth was first made. The threads are woven in a special 
way called /eno, or gauze, weaving. In leno weave, the 
warp threads (threads running lengthwise on the loom) 
are always in pairs. The pairs of lengthwise threads are 
twisted together each time they are crossed by the weft 
(crosswise) yarns. In this way, the threads are kept at an 
equal distance apart, but are held in place. 

Leno weave is used in making mosquito netting, mar- 
quisettes, and the bolting cloth with which flour is sifted 
in mills, Surgical, or hospital, gauze is a cheesecloth in a 
plain weave. The name gauze is also given to various 
sheer curtain fabrics. 

Gavaskar, Sunil (1949- _), is a famous Indian crick- 
eter. His test match aggregate of 10,122 runs in 125 
matches remained a world record until it was surpassed 
in 1993. He scored 34 test centuries. His highest test 
match score was 236. When he retired in 1989, his aver- 
age test score was 51.12. 

Gavaskar was often called the “Little Master.” He first 
played for Bombay in 1967. He began his test match ca- 
reer in 1971 in the West Indies, where he scored four 
centuries in the course of the test series. His perform- 
ance enabled India to win a test series against the West 
Indies for the first time. Later he captained India in 40 
tests. Sunil Manohar Gavaskar was born in Bombay. 
Gavial is a reptile much like a crocodile, except that it 
has an extremely long and narrow snout. It lives in Ban- 
gladesh, Burma, Pakistan, and India. The gavial is one of 
the reptiles called crocodilians, but has no near relatives 
among them. It grows to be about 5 metres long or 
more. Its long snout and many teeth are handy for catch- 
ing fish, its chief food. It lays 40 or more eggs, and bur- 


The gavial is a relative of the 
crocodile. It uses its long, nar- 
row snout and many teeth to 
catch fish. 
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ies them in sandbanks. The young are about 40 centime- 
tres long. See also Crocodile. 

Scientific classification. The gavial makes up the gavial 
family, Gavialidae. It is Gavialis gangeticus. 

Gawain, Sir. See Round Table. 

Gay, John (1685-1732), an English playwright and poet, 
is best known for The Beggar's Opera (1728). It is familiar 
today in an adaptation, The Threepenny Opera (1928), by 
Kurt Weill and Bertolt Brecht. In this successful comic 
opera, Gay poked fun at Italian opera and satirized poli- 
ticians by comparing them to criminals. He used well- 
known English ballads as the music. The opera brought 
Gay and the manager, John Rich, profits, and was jok- 
ingly said to have made Gay rich and Rich gay. Gay also 
wrote light verse. The Shepherd's Week (1714) is a poem 
of delicate charm. Trivia (1716) paints a vivid picture in 
verse of London street life. 

Gay was born in Barnstaple, Devon. He held minor 
public positions and had many friends. 

Gay Liberation. See Homosexuality. 

Gay-Lussac, Joseph Louis (1778-1850), was a French 
chemist and physicist. In 1802, he published the results 
of his experiments dealing with the effects of tempera- 
ture on gases. His findings agreed with the earlier un- 
published work of French chemist Jacques Charles and 
are usually known as Charles’s law (see Gas (Gas laws)). 
He studied the chemistry of gases and, in 1809, summa- 
rized the work of others in the /aw of combining vol- 
umes. This law states that gases form compounds with 
each other in simple, definite proportions. These pro- 
portions can be expressed in formulas. The formula for 
water (H,0), for example, shows that it is formed of two 
parts of hydrogen (H) and one of oxygen (0). 

Gay-Lussac investigated the upper atmosphere. In 
1804, he rose 6,400 metres above sea level in a 
hydrogen-filled balloon to collect samples of air. He 
wanted to find out the composition of air and to observe 
its temperature and moisture. Gay-Lussac improved the 
processes for making sulphuric acid and oxalic acid for 
industry. He suggested a method of determining the 
amount of alkali in potash and soda, and improved ways 
of estimating the amount of chlorine in bleaching pow- 
der. Gay-Lussac and Louis Jacques Thenard independ- 
ently isolated boron in the same year (1808) that Sir 
Humphry Davy of England did (see Boron). Gay-Lussac 
discovered the gas cyanogen in 1815. 

Gay-Lussac was born in Léonard-le-Noblat. 

Gaza Strip is a piece of land that was formerly admin- 
istered by Egypt. Israeli troops occupied it in 1967. The 
Gaza Strip became a partly self-governing territory in 
1994. It lies on the Mediterranean coast, where Egypt 
and Israel meet. For location, see Israel (political map). 
The Gaza Strip covers 378 square kilometres and has a 
population of about 710,000. Most of its land is sandy 
and flat. Most of the people are Palestinian Arabs, in- 
cluding many who became refugees from Israel after 
the state of Israel was created in 1948. Israelis make up a 
small percentage of the population. The economy is 
based on agriculture, including citrus fruit production. 
Many residents commute to jobs in Israel. Gaza, the 
major city, is overcrowded with refugees. 

In ancient times, the Gaza Strip was ruled by the phar- 
aohs of Egypt. Later, at various times, it was ruled by Phi- 
listines, Jews, Arabs, and Turks. From 1920 to 1948, it 
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Palestinian children return home after a day at school in Gaza, 
the major city of the Gaza Strip. 


was part of the British-ruled Mandate of Palestine. Egypt 
gained control of the strip during the Arab-Israeli war of 
1948. It administered the region under the cease-fire 
agreements following that war. But Israeli troops occu- 
pied the Gaza Strip at the end of the 1967 Arab-Israeli 
war and the strip came under Israeli rule. 

In 1987, Arab residents of the Gaza Strip and the 
Israeli-occupied territory of the West Bank began stag- 
ing widespread—often violent—demonstrations against 
Israel's occupation. The uprising was called the intifada. 
Hundreds of Palestinians were killed and thousands in- 
jured in confrontations with Israeli troops. In 1993, Israel 
and the Palestine Liberation Organization (PLO) signed 
an agreement for a plan for self-government for, and Is- 
rael's withdrawal from, the Gaza Strip and the West 
Bank. In May 1994, Israel withdrew from the Gaza Strip 
and the West Bank city of Jericho. Palestinians began ad- 
ministering these areas. 

Gazankulu was a homeland, an area set aside for 
Tsonga and Shangane people by the South African gov- 
ernment (see South African homelands). It was reincor 
porated into South Africa in 1994. Gazankulu comprised 
five areas in the eastern region of what is now Northern 
Province. It covered 7,000 square kilometres. Giyani was 
the capital and seat of government. The official popula- 
tion was 700,000. 

People with a culture like that of the Tsonga first lived 
in the area in the A.D. 100s. Gazanku/a, meaning Great 
Gaza, is the name of the founding ancestor of the line of 
Shangane chiefs. He conquered the Tsonga of this area 
and of southern Mozambique in about 1820. 

Gazelle is a slender antelope that is noted for its 
beauty, grace, and gentleness. About 15 species (kinds) 
live over a vast area of northern and eastern Africa and 
Asia. Some gazelles live in mountain ranges, but most of 
them live on open, sandy plains. Gazelles are swift run- 
ners. Some gazelles can outrun even the swiftest grey- 
hounds. 

Gazelles have large, soft, black eyes. Both males and 


Thomson's gazelle has a light fawn-coloured back and a white 
underside, separated by a dark band along its flanks. 


females of most species have round black horns. The 
horns of some types have ringlike ridges around them, 
but others are smooth. Usually the horns are U-shaped. 
Gazelles have long, narrow, pointed ears, and short tails. 
Their hair is short and smooth. Some gazelles have tufts 
of hair on the knees. Thomson's gazelle has a light fawn- 
coloured back that deepens to a wide band of dark 
brown along the flanks. Its underside is pure white. 

4 Gazelles are plant-eating animals. Loder's gazelle lives 
in the northern Sahara and eats berries and leaves. The 
Arabs believe it never drinks. 

The familiar light-brown gazelle, sometimes called 
the dorcas, or ariel, gazelle, is less than 60 centimetres 
tall. It lives in the desert from Morocco east to central 
India and south to Somalia, where plants are sparse and 
scrubby. The name gazelle comes from an Arabic word 
that means to be affectionate. 

Grant's gazelle of eastern Africa has longer horns than 
any other gazelle. Gazelle horns usually grow 25 to 40 
centimetres long, but those of Grant's gazelle may grow 
75 centimetres or longer. This animal stands about 85 
ates high at the shoulder. It lives in herds of 
\ om 6 to as many as 200 animals. It eats grass and the 
eaves of shrubs. Grant's gazelles often graze with harte- 
beests and zebras, 
in ia 10 species and subspecies of gazelles, includ- 
a oder's gazelle and three kinds of dorcas gazelles, 
the endangered. Herds of goats and sheep eat most of 
ve vegetation (plant life) in the dry, open areas where 
Š se gazelles graze. The red gazelle of Algeria may be 

xtinct. Hunters who ignore game laws kill hundreds of 
prelis every year. Conservationists claim that a total 
an on gazelle hunting could save some species. 
il Scientific classification. Gazelles belong to the bovid fam- 
Y, Bovidae, genus Gazella. 
can le hound. See Saluki. 
ish sk or, in German, Danzig (pop. 466,500), is a Pol- 
th Port city 6 kilometres from the Baltic Sea. It lies on 
e Vistula River, Poland's chief waterway. Its location 
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has made the city one of the leading ports of central Eu- 
rope. For location, see Poland (political map). 

Description. Gdańsk is rich in historical buildings of 
many styles. One of the best known is the Church of 
Saint Mary, originally built in the 1300s. Another famous 
building is the Gothic town hall. Gdańsk serves as the 
leading cultural centre of northern Poland. The Univer- 
sity of Gdańsk was founded in 1970. 

Economy. Gdansk and its neighbour, Gdynia, form 
one of the world’s largest shipbuilding centres. Fac- 
tories in Gdansk make chemicals, electrical equipment, 
food products, machinery, metal products, and textiles. 

History. The Slavs founded Gdańsk in the 900s. It be- 
came a rich trading centre of the German Hanseatic 
League during the Middle Ages (see Hanseatic League). 
It became a vassal city of the Polish king in 1466, but had 
complete self-government. When Russia and Prussia di- 
vided Poland in 1793, Gdansk fell into Prussian hands. 

After World War I (1914-1918), Gdańsk became a free 
city under the supervision of the League of Nations. It 
covered 1,952 square kilometres and had a population 
of 415,000. Poland controlled the city's communications 
and railways, and the collection of customs duties. 
Gdańsk had its own assembly, and was supervised by a 
commissioner who represented the League of Nations 
(see Polish Corridor). 

In 1939, the Germans demanded that Gdansk be 
united with Germany, but Poland refused. Germany in- 
vaded Poland in 1939, and Gdańsk fell into German 
hands. Bombs seriously damaged Gdansk during World 
War II (1939-1945). After the war, the city became part of 
Poland, and the damaged areas were rebuilt. In 1970, 
Gdansk was a centre of protest against the Communist 
government in Poland. In 1980, strikes in Gdansk and 
other cities led to the creation of Solidarity, an organiza- 
tion of trade unions. Solidarity helped bring about 
free elections in Poland and the establishment of a 
non-Communist government (see Poland [Recent 
developments). 

Gear is a mechanical device that transfers rotating mo- 
tion and power from one part of a machine to another. 
Gears are produced in a wide range of sizes, and they 
vary greatly in use. They range from the tiny gears that 
drive the hands of a watch to the huge gears that turn 
the propeller of a supertanker. 

A simple gear consists of a metal wheel or disc with 
slots called teeth around the edge. Gears always work in 
airs. The teeth of one gear mesh (fit together) with the 
teeth of the other gear. Each gear has a metal axle in its 

centre. The axle of one gear is connected to a power 
source, such as an electric motor. When the power axle 
turns, its gear turns and causes the second gear to ro- 
tate in the opposite direction. This action powers the 
axle of the second gear to do useful work. 

Most gears are made of steel, but such materials as 
bronze, plastic, and nylon are also used. Metal gears are 
usually lubricated with oil or grease to keep them cool 
while they rotate. Gear teeth are specially constructed 
with curves to lessen wear, vibration, and noise. 

How gears work. Gears may be used to increase or 
decrease the speed of rotation. They thus enable various 
parts of machines to operate at different speeds. 

One gear in every pair is smaller than the other. This 
small gear, called a pinion, has fewer teeth than the 
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large gear. The ratio of the number of teeth on the pin- 
ion to the number of teeth on the large gear determines 
the relative speeds of the two gears and also the amount 
of torque (rotational force) transmitted from one to the 
other. For instance, if the pinion has 20 teeth and the 
large gear has 60 teeth, the ratio is 1 to 3, and the large 
gear will turn once in the time the pinion turns three 
times. Therefore, if the pinion drives the large gear, it 
reduces the speed of rotation by two-thirds but triples 
the torque. In such cases, the pinion is known as the re- 
ducing gear. When the large gear drives the pinion, 
however, it serves as a multiplying gear. \t increases the 
speed of rotation but reduces the torque. 

Types of gears include spur gears, helical gears, 
bevel gears, worm gears, planetary gears, and rack-and- 
pinion gears. Spur gears are simple gears that have 
straight teeth and axles that are parallel to each other. 
Helical gears have teeth that are set at an angle to the 
axle. This design makes the gears quieter at high 
speeds, but it tends to make the gears generate a side- 
ways force, making them less efficient. Helical gears 
called herringbone gears have two rows of teeth, which 
generate opposite forces. The forces counteract each 
other, and the gears run smoothly. 


Some common types of gears 


Gears consist chiefly of an axle and a wheel or disc with slots 
called teeth. They are used in a wide variety of machines. Some 
of the most common kinds of gears are shown below. 


Helical gear 


Ji 


Rack-and-pinion gear 


Bevel gears usually mesh at a right angle to transmit 
power between intersecting axles. Worm gears have a 
large gear similar to a spur gear, and a pinion that is an 
endless screw around an axle. The gear and pinion 
mesh at a right angle to transmit power between axles 
that are not parallel and do not intersect. 

Automatic car transmissions use planetary gears. 
Planetary gears are also called epicyclic gears. They are 
composed of a number of spur gears, which are known 
as planet gears, that rotate around a central gear called 
a sun (see Transmission (The planetary gears}). Rack- 
and-pinion gears used in many car steering mechanisms 
consist of a spur gear and a flat rack with teeth on one 
side. The spur gear runs back and forth along the rack. 

See also Car. 

Geber (721?-815?) had a reputation as a great Arab al- 
chemist. His name in Arabic was Jabir ibn Hayyan. Dur- 
ing the 1200's and 1300s, a group of influential writings 
on alchemy were known under the name Geber. These 
works included the earliest recipe for nitric acid and 
contributed to the development of chemistry. But mod- 
ern scholarship has shown they were not Jabir ibn Hayy- 
an’s writings. Other alchemists may have borrowed his 
name to support their work. Little is known about 
Geber's life. 

Gecko is the name of certain small lizards that live in 
warm climates. Geckos are usually active at night. They 
have short, flat bodies covered with tiny, bumplike 
scales. The feet of most geckos are specially suited for 
climbing on trees and boulders. Each toe ends with a 


The banded gecko lives in Mexico and the Southwestern 
United States. Geckos have toe pads with thousands of tiny bris- 
tles. The toepads enable the lizards to cling to smooth surfaces. 


pad and a claw. The toe pads have thousands of hairlike 
bristles that stick to rough surfaces. Some geckos can 
even walk upside down. 

Geckos feed on insects. The female gecko lays eggs, 
usually two at a time. Geckos are not poisonous. They 
are named after the loud call made by some species. 

Scientific classification. Geckos make up the gecko family, 
Gekkonidae. 

See also Lizard (How lizards move). 

Ged, William (1690-1749), a British jeweller, devel- 
oped stereotyping. In 1725, he succeeded in making 4 
satisfactory mould from plaster of Paris and casting 
printing plates from an alloy similar to that used for 
making type. The discovery made by Ged led to the use 
of papier-maché moulds in the production of printing 
plates. Ged was born in Edinburgh, Scotland. 

See also Stereotyping. 


Gedling (pop. 107,600) is a local government district in 
Nottinghamshire, England. It includes the areas of Ar- 
nold and Carlton, on the outskirts of Nottingham. Manu- 
facturing industries in the district include brewing, ho- 
siery, knitwear, and light engineering. In the north, the 
district is mainly agricultural, but several coal mines op- 
erate in the area. Many nurseries specialize in breeding 
roses. Market gardening is also important. 

See also Nottinghamshire. 

Geelong (pop. 145,323) is a city and port in Victoria, 
Australia. It is 72 kilometres southwest of Melbourne. It 
is the largest provincial city in Victoria and the eleventh 
largest city in Australia. The Geelong urban area hasa 
population of 125,833, but the central city of Geelong 
has a population of only 13,441. Geelong is located on 
the shores of Corio Bay. It is linked by road to Mel- 
bourne and Adelaide and by rail to Melbourne and 
Warrnambool. 

Geelong is serviced by Victoria's oldest morning 
newspaper, the Geelong Advertiser; a local radio sta- 
tion, 3GL; and excellent television reception from Mel- 
bourne. It has many fine parks, including the Botanical 
Gardens and Kardinia Park, which is home for the Gee- 
long Cats in the Victorian Football League competition. 
Eastern Beach has a shark-proof swimming enclosure. 

_ Major industries include car manufacturing, oil refin- 
ing, aluminium smelting, and the production of cement, 
carpets, salt, rope, home appliances, wire, glass, fertiliz- 
ers, batteries, clothing and footwear, and wine. The port 
of Geelong handles over 5 million metric tons of cargo 
each year and is Victoria's second largest port. 

In 1824, the explorers Hamilton Hume and William 
Hovell travelled overland along the western shore of 
Corio Bay. They heard the Aborigines call the bay Jil- 
long, and the land Corayo. One of the first settlers, Alex- 
ander Thomson, took up a property called Kardinia 
south of the present city in 1837. Governor Bourke vis- 
ited the area in 1837, escorted by Thomson. In 1838, 
Bourke declared it a town. It became a city in 1910. 
Geese. See Goose. 

Geiger counter, also called Geiger-Miiller counter, 
is an instrument that detects forms of ionizing radiation. 
Such radiation includes gamma rays and alpha and beta 
Particles, Prospectors use Geiger counters to find ura- 
nium, thorium, and other radioactive elements. Geiger 
Counters also are used in science and industry, chiefly in 
Studies involving radioactive substances called radioiso- 
topes (see Isotope [Uses of radioisotopes). 

A typical Geiger counter has a fine wire stretched 
along the axis of a cylindrical metal tube. This central 
Wire and the metal wall of the tube serve as electrodes. 
An electronic circuit keeps the wire at a positive voltage 
of about 1,000 volts, thus creating a strong electric field 
hie the wire (see Electric field). Most Geiger counter 
ne es contain a readily ionizable gas, such as argon 

ixed with a trace amount of ethyl alcohol vapour. 
enn Geiger counter tubes have a window of plastic 
A film, through which alpha and beta particles can 
eee gamma rays, these particles cannot pene- 
es the wall of the metal tube. Radiation that enters the 
ce dea with a gas atom, causing the atom to ion- 
EE s process occurs repeatedly, freeing a large num- 
fe of electrons. The electrons spread along the wire, 

ere together they create an electric pulse. The pulse 
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Geiger counter tube 


Window Radiation Gas atom 


Pulses to 
meter 


Howa counter works. Radiation that enters a Geiger 
counter tube hits the gas atoms there, causing them to ionize. 
The electrons freed by this process spread along the wire, creat- 
ing electric pulses. These pulses then travel along the wire and 
are amplified and counted by a meter or other device. 


is amplified electronically and is counted by a meter or 
other registering device. After each pulse, the counter 
has a recovery period of about -s5 second, during 
which the instrument cannot detect radiation. 

A Geiger counter can detect low-energy radiation be- 
cause even one ionizing particle produces a full pulse 
on the central wire. However, the instrument cannot 
measure the energy of a particle because particles of 
different energies generate pulses of the same size. 

Hans Geiger, a German physicist, invented the Geiger 
counter in 1912. He and the German physicist Walther 
Miiller improved its design in 1928. 

See also Prospecting (picture). 

Geiger-Miiller counter. See Geiger counter. 
Geisel, Theodor. See Seuss, Dr. 

Geissler tube is a gaseous-discharge tube similar to a 
neon lamp. It consists of a glass tube containing such 
gases as hydrogen, nitrogen, oxygen, and air under low 
pressure. The gases are made to glow with brilliant col- 
ours by passing an electric current through the tube. 
Scientists use Geissler tubes in research, particularly to 
examine incandescent gases with a device called a spec- 
trometer (see Spectrometer). The tubes were first built 
by Heinrich Geissler, a German instrument maker, in the 
late 1850s. 

Geissler tubes vary in shape. An electrode is sealed 
into each end of the tubes. Most Geissler tubes have 
electrodes made of platinum wire. The electrodes are 
connected to the opposite poles of an electrostatic ma- 
chine or an induction coil. These devices create an elec- 
tric current, which passes from one electrode to the 
other. The current causes the gases in the tube to pro- 
duce different colours of light. 

Gelasius I, Saint ( ? -496), was elected pope in 492. He 
is most famous for a letter he wrote in 494 to the Byzan- 
tine emperor Anastasius |. In it, the pope set forth the re- 
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lationship between spiritual authority and secular (non- 
religious) power. He wrote that priests and kings ordi- 
narily have separate areas of action and ought not to in- 
terfere with one another. However, if a conflict should 
arise between, for example, a pope and an emperor, 
then the pope must have the last word because, as a 
priest, he is concerned with immortal souls and not just 
mortal bodies. The letter was based on an earlier dis- 
pute with the emperor over the emperor's right to make 
theological pronouncements. The letter stated Gelasius's 
belief that the power of the popes was superior to that 
of secular rulers. 

Gelasius was probably born in Rome. He was of North 
African descent. He was especially concerned about the 
poor and often contributed to their welfare. 

Gelatin is a protein substance that comes from the 
skins and bones of animals. Gelatin is hard, tasteless, 
and odourless. When dry, it is nearly white. Dissolved in 
water, it is transparent. Gelatin forms a stiff jelly after 
being dissolved in hot water and allowed to cool. 

To manufacture gelatin, animal bones are first freed 
from fat. They are then soaked in a hydrochloric acid so- 
lution to rid them of minerals, and washed repeatedly in 
plain water. The cleaned bones are heated in distilled 
water at about 33° C for several hours. The fluid is then 
run off, and the bones are reheated in fresh distilled 
water at about 39° C. The fluid that forms must be chemi- 
cally treated so that the gelatin will be pure. Finally, the 
gelatin is concentrated, chilled, and sliced, then dried. 
The final product is usually ground. 

Skin gelatin is manufactured in much the same way as 
bone gelatin, except that the skin gets a different “pre- 
boiling’ treatment. A lime treatment removes the grease 
and other substances from the skin. Then it is washed in 
water, and treated with dilute hydrochloric acid. 

Gelatin is important as a food. It is particularly benefi- 
cial for sick people and children because it can be di- 
gested easily. 

The photographic industry uses gelatin for making 
the coating on dry plates, films, and photographic pa- 
pers. Both soft and hard medicinal capsules are made of 
gelatin, but the soft capsules, used for oils, have glyc- 
erin added. Scientists use gelatin as a medium in which 
to grow bacteria. 

See also Dynamite; Glue; Isinglass; Protein. 

Gellée, Claude. See Claude. 

Gelsemium is a climbing shrub that grows in the 
Southern United States and Southeast Asia. The most 
common kind of gelsemium is the Carolina yellow jessa- 
mine. \t has fragrant, yellow, funnel-shaped flowers that 
grow in clusters. Its leaves are shiny and sword-shaped. 
The flowers, leaves, and roots are poisonous. The roots 
produce the drug ge/semium, which was once used to 
treat malaria, neuralgia, and rheumatism. 

Scientific classification. Gelsemiums are in the logania 
family, Loganiaceae. Carolina yellow jessamine is Ge/semium 
sempervirens. 

Gem is a mineral or other material used in jewellery 
and other ornaments. Gems include diamonds, emer- 
alds, opals, and rubies, as well as laboratory-grown 
gems and other artificially created imitations. When 
mined, most natural gemstones have a rough surface 
and irregular shape. Skilled gem cutters then cut and 
polish the stones to increase their beauty. 


Most gems are minerals. However, some gems have 
organic origins. For example, pearls are formed in the 
shells of living oysters. Amber is a fossil resin from an- 
cient pine trees. Coral consists of the skeletons of tiny 
sea animals. Jet is a fossil wood related to coal. 

Many gems are beautiful, durable, rare, and valuable. 
But there are numerous exceptions. For example, some 
rare and beautiful minerals are too soft to be used in 
jewellery, and many artificial gems are beautiful and du- 
rable, but neither rare nor valuable. 


Qualities of gem minerals 


Gem minerals are the natural materials made into 
gemstones for jewellery. To identify such minerals, ex- 
perts sometimes must use chemical tests or X-rays. But 
gem minerals can usually be identified by such proper- 
ties as (1) crystal shape, (2) colour, (3) index of refraction, 
(4) cleavage, (5) hardness, and (6) specific gravity. 

Crystal shape varies from one type of gem mineral 
to another. But all the crystals of any one kind of gem 
mineral have the same type of symmetry (balanced ar- 
rangement of faces). For example, diamonds crystallize 
in the isometric system and, in most cases, form an octa- 
hedron (double pyramid). See Crystal. 

Colour helps determine the beauty, value, and splen- 
dour of gems. But colour is not an ideal property to use 
for identifying gems, because different kinds of gems 
may have similar colours. For example, the blues of 
some aquamarine and topaz look almost identical. In ad- 
dition, a single gem mineral may occur in a wide range 
of colours. For instance, varieties of the mineral beryl in- 
clude goshenite, which is colourless; morganite, which 
is pink; and emerald, which is green. In general, gem 
colour results from one or more of the following factors: 
(1) chemical impurities in the mineral, (2) defects in the 
arrangement of atoms in the crystal, and (3) the behav- 
iour of light passing through the mineral. 

Index of refraction indicates the amount that a light 
ray bends as it passes out of one substance and into an- 
other. See Refraction. The higher a minerals index of re- 
fraction, the more brilliant the mineral is. 

When a ray of white light passes through some gems, 
it separates into rays of different colours. This is called 
dispersion. in most diamonds, dispersion is very dis- 
tinct. As a result, when light passes through a properly 
cut diamond, the gem reflects bright flashes of the col- 
ours of the spectrum. See Light (Dispersion). 

Cleavage is the tendency of some minerals to split in 
definite directions, producing a flat surface. Minerals 
may have one or more cleavage directions. For example, 
topaz has one prominent cleavage direction, and dia- 
mond has four. Cleavage differs from fracture, which 
produces uneven gem surfaces. Some minerals have a 
characteristic fracture. Cleavage and fracture result from 
the ways the atoms in the crystals are joined together. 

Hardness is an important quality of gem minerals. 
Few stones can serve as gems unless they can wear for 
a long time. Mineralogists use the Mohs scale to indi- 
cate the relative hardness of minerals. The scale num- 
bers degrees of hardness from 1 to 10. Minerals rated 7 
or more wear well as gems. A mineral rated 7, such as 
quartz, cannot be scratched by a steel knife or by glass- 
Diamond, the hardest substance in nature, is rated 10. It 
can scratch any other mineral. 


Specific gravity is the ratio of the weight of a given 
volume of a substance to the weight of an equal volume 
of pure water. Each type of gem has a certain specific 
gravity. For example, amber has a specific gravity of 1.08, 
about the same as saltwater. Diamond has a specific 
gravity of 3.52. Thus, a given volume of diamond weighs 


about 34 times as much as an equal volume of pure 
water. 


Sources of gems 


_Gem minerals are found in a variety of geological en- 
vironments, Some gems, such as peridots and some dia- 
monds, occur in igneous rocks, which are formed by 
the cooling of hot, melted material. Coarsely grained ig- 
neous rocks called pegmatites produce most of the 
world’s beryl, spodumene, topaz, and tourmaline. Some 
rubies and sapphires are found in metamorphic.rocks, 
which form under great heat and pressure. Jade is a type 
of metamorphic rock. Sediments such as sand and 
gravel may contain such gems as spinel and moonstone 
and some diamonds, rubies, and sapphires. Sedimen- 
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Precious gems have been 
prized possessions through- 
out history. The priceless Brit- 
ish crown jewels include, /eft, 
St. Edward's Crown, the ball- 
shaped Orb, the Sceptre with 
Cross, the Sceptre with Dove, 
and the Coronation Ring. 


tary rocks are formed by geologic processes, chiefly 
from sand and gravel deposited by water, wind, and ice. 
Opal and turquoise form in sedimentary rocks as a re- 
sult of mineral-rich water seeping through the rock. 
Diamonds are mined mainly in Australia, central and 
southern Africa, and Russia. The best rubies come from 
Burma, and the best sapphires from Burma, Thailand, 
and Kashmir (a region claimed by India and Pakistan). 
Brazil produces most of the world’s aquamarines, and 
the best emeralds are found in Colombia. Topaz is 
mined extensively in Brazil. Fine opal comes chiefly from 
Australia. Turquoise is found in the Southwestern 
United States and in Iran. Pearls are harvested mainly 
from the Persian Gulf and the gulf between India and Sri 


Lanka. 
Cutting and polishing 


and index of refraction deter- 
mine the way a gem is cut. There are two main styles of 
cut gems: (1) faceted gems, which have many tiny pol- 
ished sides called facets, and (2) cabochons, which are 


Hardness, transparency, 


Types of gem cuts 
may be either cut faceted (with 


(top) 


(side) 
Brilliant 


Marquise Octagonal step cut Oblong step cut 


Gems are cut in different ways, depending on chai 0 
many flat surfaces) or cut cabochon (with round surfaces). 


nging fashions and on the type of gem. Cut gems 


Pear 
Cabochon High cabochon Lentil-shaped cabochon 
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natural light artificial light 
Alexandrite 


Agate 


Pearl 


Sphene 


Spinel 


Gems Precious or semiprecious stones cut or polished for use in jewellery are called gems. Most are miner- 
als. Some, such as amber, coral, and pearl, come from living or once living things. 


D 


Amethyst 


Amber 


Lapis lazuli 


Petoskey stone 


Tanzanite 


Peridot 


Spodumene 
(Kunzite) 


rounded, polished stones. A round faceted style called 
the brilliant cut has 58 facets. It is commonly used for 
diamonds. Such gems as agate, chrysoprase, jasper, and 
moonstone are often cut in the cabochon style. Lapi- 
daries (gem cutters) cut most gems by grinding away 
material until the desired shape is reached, 

To cut and polish a gemstone, lapidaries must use a 
material that is as hard as, or harder than, the gemstone 
itself. For example, sapphire and ruby are cut with dia- 
mond powder or with Carborundum powder, both of 
which are harder than sapphire and ruby. Carborundum 
is a trade name for silicon carbide. A diamond can be 
ground and polished only by using diamond dust. 


Lapidaries cut most transparent stones into faceted 
gems. They use the stone's refractive index to determine 
the proper angle between the top set of facets and the 
bottom set. If the stone is well proportioned, nearly all 
the light that enters the stone through the top facets is 
reflected back up from the bottom facets, giving the 
stone maximum brilliance. 


Value of gems 


The value of a gem is determined by a number of fac- 
tors, including brilliance, colour, hardness, rarity, 
weight, and the quality of the cut. In general, diamonds 
rank as the most prized gems because they surpass all 
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Aquamarine Bloodstone 


Diopside Emerald 


Moonstone Morganite 
Rose quartz Ruby 
f Ez 
Topoz Tourmaline 


ai in hardness and brilliance. However, high-quality 
epera can be more valuable than diamonds. Pearls 
Pa ara by size, colour, and perfection of shape. In 
6 se they should be white or lightly tinted, and 
flash, . Opals are valued by the intensity of their colour 
Ms es and by their background colour. Black opals are 
> pont valuable. They emit bright colour flashes from 
ack, grey, or blue background. 


Some famous gems 


k chy most celebrated diamond in the world is proba- 
Yy the Koh-i-noor. Found in India hundreds of years 
90, it was presented to Queen Victoria of Great Britain 


Cat's-eye 
(Chrysobery!) 


g 


Goshenite 


Cornelian 


Garnet 


Obsidian 


Sapphire 


Zircon 


in 1850 by the British East India Company. The Cullinan 
diamond, found in South Africa, was the largest dia- 
mond ever discovered. It weighed more than 3,100 car- 
ats. One carat equals 200 milligrams. The largest cut dia- 
mond in the world came from the Cullinan. It is the 530- 
carat Star of Africa, set in the royal Sceptre with Cross of 
the British crown jewels. One of the most beautiful 
pearls ever found is La Pellegrina. Discovered in India, it 


weighs about 36 carats. 
Imitation and synthetic gems 


The beauty of natural gems has created a constant de- 
mand for them. But their costliness has prevented many 


Turquoise 
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people from owning them. Thus, synthetic and imitation 
gems have become the foundation of a major industry. 
The basis of most inexpensive imitations is a soft glass 
called paste. Some high quality imitation diamonds con- 
sist of a synthetic compound called cubic zirconia. 

Jewellers also sell assembled stones called doublets 
or triplets. These stones most often consist of two or 
three sections fused together or held together by a col- 
ourless cement. The most common are opal triplets, 
which are made of a thin slide of opal sandwiched be- 
tween a base and a polished quartz or glass top. 

In recent years, excellent synthetic gems have been 
produced in laboratories. These gems have the same 
chemical and physical properties that natural gems 
have. Synthetic rubies and sapphires have been made 
by melting aluminium oxide in a flame produced by hy- 
drogen and oxygen gases. Other gems created syntheti- 
cally include emeralds and spinels. 

Related articles in World Book include: 


Agate Chalcedony Jet Petoskey 
Alexandrite Coral Jewellery stone 
Amber Cornelian Lapidai Ruby 
Amethyst Corundum Lapis lazuli Sapphire 
Aquamarine Diamond Mineral Sardonyx 
Be Diopside Moonstone Tanzanite 
Birthstone Emerald Onyx Topaz 
Cameo Garnet Opal Tourmaline 
Carat Jade Pearl Turquoise 
Cat's-eye Jasper Peridot ircon 


Gemara. See Talmud; Jews (The Talmudic period). 
Gemini, the Twins, is the third sign of the zodiac. It 
forms a large and important constellation in the skies of 
the Northern Hemisphere. The two brightest stars, Cas- 
tor and Pollux, are named, according to Greek mythol- 
ogy, after the twin sons of Leda and Jupiter who were 
crewmen with Jason and the Argonauts. Castor is fainter 
than Pollux, though in ancient star catalogues it was re- 
corded as being the brighter of the two. Although Cas- 
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Gemini is a group of stars that forms the third sign of the zo- 


diac. This illustration is from Atlas Coel 
pid TA ‘oelestis by John Flamsteed, 


tor, 45 light years away, appears to the naked eye as a 
blue-white star, in reality, it is a spectacular six star sys- 
tem. One of the richest and brightest meteor showers, 
the Geminids, which can be seen around December 14 
each year, radiates from a point near Castor. Gemini is 
crossed by the Milky Way and so is very rich in celestial 
objects. The constellation contains several variable stars 
(stars that vary in brightness) such as Eta Geminorum, a 
semi-regular variable with a rough period of 233 days, 
and Zeta Geminorum, a classic Cepheid variable star 
with a period of 10.15 days. The large, bright star cluster 
M35, near Eta Geminorum, is easily visible with the 
naked eye. The Sun passes through the constellation 
from late June to late July. 

See also Astrology; Horoscope; Zodiac. 

Gemini program. See Astronaut; Space travel. 
Gemsbok, also called gemsbuck, is a large antelope 
related to the roan and sable antelopes. It is a type of 
long-horned antelope also known as an oryx. The gems- 
bok lives in dry regions of southwestern Africa. Other 
kinds of oryxes live in eastern Africa. The gemsbok 
stands about 1.2 metres high at the shoulder and weighs 
about 230 kilograms. The adults of both sexes have 
nearly straight, sharp horns that sweep backward. 

The gemsbok is mostly grey or tan on top and white 
beneath, with black markings on the head, sides, legs, 
and back. Because of its heavy body, it is not a swift run- 
ner. It lives in bands of up to 12 animals, feeding on 
grass and digging up roots and bulbs for moisture. 

Scientific classification. The gemsbok belongs to the family 
Bovidae. It is Oryx gazella. 

See also Antelope; Oryx. 

Gender. In English, living things are classed as male or 
female, and things without life as neuter, or sexless. In 
the same way, words are said to belong to the mascu- 
line, the feminine, or the neuter gender. Neuter and 
gender are derived from Latin words meaning neither 
and kind. The word animal may represent either a male 
or female creature. Such words are said to be of com- 
mon gender. These four classifications cover all nouns 
and pronouns, and explain all the English genders. 

English is the only important language in which gen- 
der is largely determined by the sex of the object for 
which the word stands. Some other languages use gen- 
der differently. A French feminine hand (/a main ) opens 
the feminine door (la porte ) of a feminine house (la mai- 
son). In German, a neuter girl (Madchen ) gazes at a 
masculine moon (Mond ) in a feminine night (Nacht). 
Several other modern European languages have this 
same system of gender, and so had Early English, or 
Anglo-Saxon. Latin has a similar use of gender. 

Personal pronouns are the only pronouns that have 
different forms to show gender. These forms are in the 
third person singular—he, his, him, she, her, hers, it, its 
The gender of others may be assumed for a particular 
use if one knows that /, me, my, mine, you stand for 
male or female. /t and its are usually neuter, but not al- 
ways. A young child may be represented by /t or its, as 
in, "The infant cried for its food.” 

Nouns show the difference between the masculine 
and feminine gender in three ways. 

Some nouns have different forms for the masculine 
= the feminine. Examples are man, woman; boy, girl; 

lad, lass; husband, wife; cock, hen; stallion, mare. 


Many masculine nouns may be made feminine by 
adding the suffixes ess, ine, ina, trix, ne, a, or ette. Some- 
times a letter in the masculine is changed or omitted 
when the suffix is added. Examples are actor, actress; 
usher, usherette; heir, heiress; duke, duchess; Paul, 
Pauline; Angelo, Angela or Angelina; comedian, come- 
dienne; administrator, administratrix. Many feminine 
forms are importations from other languages. 

Many words of common gender are made either 
masculine or feminine by prefixing a word. Examples are 
billy goat, nanny goat; he-bear, she-bear. 

Usage. Grammarians of the 1700's and 1800's recom- 
mended that nouns of common gender and indefinite 
pronouns be followed in English by the masculine pro- 
noun. “Every member of the group has to pay his dues.” 
However, usage in the 1900s increasingly favours avoid- 
ing the showing of any sexual preference. Some speak- 
ers use his or her, him or her, or even himself or herself. 
Others substitute the feminine form or choose plural 
forms wherever possible. 

See also Noun (Gender). 

Gene is the part of a cell that determines the character- 
istics living things inherit from their parents. Genes de- 
termine such features as the shape of a leaf and the sex, 
height, and hair colour of a child. 

Genes are units of heredity located on threadlike 
structures called chromosomes in the nucleus of a cell. 
Every cell has thousands of genes. Most genes occupy @ 
specific place on a certain chromosome. 

Genes influence chemical and physical processes 
during growth and aging. They are made up of deoxyri- 
bonucleic acid (DNA), one of the nucleic acids in the nu- 
cleus of every cell. Each gene is a segment of a DNA 
molecule in a chromosome. However, the genes of 
some viruses are made up of ribonucleic acid (RNA). 

For a complete discussion of the role of the gene in 
heredity, see Heredity (The physical basis of heredity) 
and Cell (The code of life). 

Gene mapping is a method of locating and identify- 
ing genes on the chromosomes within cells. Genes 
carry the chemical instructions that determine an organ- 
isms traits. These instructions are stored in DNA (deoxy- 
ribonucleic acid), the substance that makes up each 
chromosome. By isolating a particular gene, scientists 
can map its place on a chromosome. Mapping enables 
researchers to identify many genes for specific traits. 

Modern techniques of gene mapping focus on DNA. 
Scientists construct most gene maps by cleaving (cut- 
ting) a chromosome’s DNA into gene-sized fragments. 
Cleaving is done by means of restriction enzymes. Each 
restriction enzyme cleaves a particular segment of the 
DNA molecule at a point called the cleavage site. By 
Using combinations of these enzymes, researchers can 
isolate a fragment that contains a single gene. The cleav- 
Pa sites can be used to indicate the location ofthis 
ragment in the chromosome, and thus reveal the genes 
mean on the gene map. See Genetic engineering 

ow genes are isolated). 
inn body cell in a human being contains 23 pairs of 
ee and about 100,000 genes. In the early 
B s, researchers at the National Institutes of Health in 

ethesda, Maryland, U.S.A., began work on a 15-year 
Project to map the entire human genome—that is, all the 
genes in a human cell. By 1994, the position of over 
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3,000 of these genes had been determined. Scientists 
have identified the genes associated with certain heredi- 
tary illnesses, including Down syndrome and Hunting- 
ton’s disease. 

Gene therapy is a technique for treating diseases by 
providing the cells of a patient's body with a normal 
gene (unit of heredity) to make up for a defective or 
missing gene. The technique allows doctors either to 
correct a defect in a patient's cells or to instruct the cells 
to carry out a new function. Gene therapy is in the early 
stages of development and is not a common treatment. 
However, it offers hope of treating diseases that today 
are incurable, such as sickle cell anaemia, AIDS, cystic 
fibrosis, and some forms of cancer. 

Gene therapy involves three main steps: (1) removing 
cells from the patient's body, (2) inserting a corrective 
gene from another individual or organism into the pa- 
tient’s cells, and (3) returning the altered cells to the 
body by means of a vector. A vector is any substance or 
piece of equipment capable of carrying therapeutic 
genes to the cells that need them. Once in the body, the 
new genes automatically begin to treat the disease. Doc- 
tors may repeat the technique until the body maintains 
its own supply of the new gene through normal cell 
growth. Doctors first used gene therapy as a treatment 
in 1990 at the U.S. National Institutes of Health. 

The use of gene therapy is controversial. Some peo- 
ple are concerned that gene therapy may permanently 
alter the basic substance of human beings if genes from 
other species are used. To help monitor its use, govern- 
ments must approve proposals for using gene therapy. 

See also Genetic engineering; Heredity. 
Genealogy is the study of family origins based on rec- 
ords of important events in the lives of individuals and 
their ancestors and families. 

People engage in genealogical research for various 
reasons. Some people search for their family roots out 
of curiosity. Others hope to establish a legal right to in- 
herit property. In addition, some individuals search for 
parents or children whose identity has been lost to the 
family through divorce or adoption. 

A person begins genealogical research by recording 
his or her name on a family tree and then the names of 
his or her parents, grandparents, great-grandparents, 
and so on. The tree is expanded by completing a family 
group record for each ancestral couple and their chil- 
dren. Each person on the family tree is identified by 
dates and places of birth, marriage, and death. 

The best records for establishing the identity of family 
members are vital records, such as birth certificates, 
marriage licences, and death certificates. These records 
are kept by government departments or church officials 
in the area where the family lived. 

It also may be necessary to search relationship rec- 
ords to place a person in the correct family. These rec- 
ords include census records, land records, probate rec- 
ords, and church surveys. 

Genealogical research begins in the home, where 
there may be copies of vital records and relationship 
records. Information may also be obtained from family 
letters, family Bibles, newspaper clippings, obituaries, 
and printed family histories. The next step is to write to 
the appropriate government or church record keepers, 
or contact local genealogical societies or libraries. 
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Many countries have national genealogical societies. 
The world's largest genealogical library is the Family 
History Library of the Genealogical Society of the 
Church of Jesus Christ of Latter-day Saints in Salt Lake 
City, Utah, U.S.A. The library has a worldwide microfilm 
collection that includes copies of records filmed at gov- 
ernment and church record repositories and at other 
genealogical libraries. 

Genealogists use computers to prepare lineage- 
related charts and family group records, to exchange in- 
formation, and to retrieve information from libraries. 
People interested in tracing their family tree may hire a 
genealogical agent or professional genealogist. 
General is one of the highest ranks in the major armies 
of the world and in some air forces. The United States 
Army has five levels of general officer. The highest, 
called “general of the army,” wears an insignia of five 
stars. A full general wears four stars, a lieutenant gen- 
eral three, a major general (formerly a sergeant-major 
general) two, and a brigadier general, or brigadier, one. 

Other countries retain different titles for the most 
senior rank. In the British Army, the officer equivalent in 
rank to a U.S. five-star general is known as a field mar- 
shal. In France, such an officer is a marshal. 

In most armed forces, full generals lead armies, lieu- 
tenant generals lead corps, major generals lead divi- 
sions, and brigadiers are in charge of brigades. 

History. The rank of general dates back to the late 
Middle Ages, when landowners who raised troops for 
their king began to adopt the title. By the mid-1600's, the 
term general had come to be reserved for commanders 
of large armies gathered for specific campaigns. For ex- 
ample, in the English Civil War (1642-1649), Oliver Crom- 
well used the title of general as leader of the New 
Model Army. This was the highly efficient army of Parlia- 
mentarians that defeated the Royalist forces. 

Some countries, such as the United States, use army 
ranks within their air forces. 

General Agreement on Tariffs and Trade 
(GATT) is a multilateral treaty that aims to promote 
trade among its members. About 120 countries sub- 
scribe to it. The GATT provides both a forum for dis- 
cussing trade barriers and trade-related disputes and a 
code of conduct for its members, or contracting parties. 
The first nations signed the treaty in 1947, and it has be- 
come the main international agreement on world trade. 

Contracting parties meet from time to time to negoti- 
ate the removal of barriers to international trade. These 
meetings have substantially reduced tariffs and other 
trade obstacles on thousands of products. 

The principles of nondiscrimination and transparency 
are central to the GATT. Nondiscrimination is reflected 
in the “most-favoured-nation’ clause, which specifies 
that a party granting a trade advantage to one country 
must grant it to all contracting parties. Transparency 
means that trade measures should be made known to 
other contracting parties, preferably in the form of a tar- 
iff, which is highly visible. GATT rules work to lessen the 
use of import quotas and other restrictions. 

Contracting parties hold business sessions at least 
once a year. A council of representatives elected by 
GATT members handles urgent work between sessions. 
The GATT secretariat consists of international trade spe- 
cialists and an administrative staff. 


In 1994, GATT officials completed the Uruguay 
Round, a series of trade negotiations that began in Uru- 
guay in 1986. The negotiations resulted in an agreement 
to further reduce trade barriers among GATT members, 
The agreement also called for setting up the World 
Trade Organization (WTO). The WTO would absorb 
GATT and make sure WTO members follow established 
trade rules. GATT headquarters are in Geneva, Switzer- 
land. 

See also Tariff. 

General Assembly. See United Nations. 

General Certificate of Education (GCE), in Eng- 
land and Wales, is awarded to students who have 
passed a special examination. The certificate is designed 
mainly for pupils who have completed about 7 years of 
study in an English or Welsh secondary school. GCE 
courses are also available for older people in colleges 
of further education. The certificate is a valuable qualifi- 
cation for entry into many careers and is necessary for 
entry to a university. 

The GCE Advanced (A) level examinations are nor- 
mally held at two periods—summer (June-July) and au- 
tumn (November-December). Pupils generally take the 
examination in two or three subjects. Most pupils are 17 
or 18 years old and in their last year of school when they 
take the examination. The examination results are given 
in five pass grades—A, B, C, D, and E. Grade A repre- 
sents the highest level of achievement. 

Some sixth form pupils also take Specia/ Papers in the 
examination. These papers are designed to give abler 
pupils an opportunity to show their wider knowledge of 
a subject. In the Special Paper, students may include 
learning acquired outside the school curriculum. 

Until the late 1980's, the GCE was divided into two 
levels—Ordinary /O) level and Advanced (A/ level. Since 
1988, the O level examination has given way to the Gen- 
eral Certificate of Secondary Education (GCSE). 

The Scottish Certificate of Education is awarded at 
two levels—Standard grade and Higher grade. The 
Standard grade examination, taken after four years ina 
secondary school, is equivalent to the GCSE. The Higher 
grade examination, taken after five years, is somewhat 
below the standard of the A levels. It may be followed, à 
year later, by the Certificate of Sixth Year Studies. 

The examination is generally held in April or May. The 
results usually come out in July. Certificates are posted 
directly to candidates, together with a copy of the re- 
sults. The pass levels at the Higher grade are indicated 
by the letters A, B, and C. 

The Northern Ireland General Certificate of Edu- 
cation was similar to the GCE in England and Wales. It 
was replaced by the GCSE in 1988. 

See also Education; General Certificate of Second- 
ary Education; Leaving Certificate examination. 
General Certificate of Secondary Education 
(GCSE) is an examination designed for pupils who have 
completed a five-year course of study in a secondary 
school in England, Northern Ireland, or Wales. Students 
prepare for the GCSE examination in a number of sub- 
jects. There is no compulsory subject and no minimum 
number of subjects that a candidate must take. Pupils re- 
ceive examination grades of A, B, C, D, E, F, or G. Grade 
A represents the highest level of achievement. The first 
GCSE examination was held in 1988. 


Objectives of the GCSE. The GCSE was introduced 
in place of two other examinations—the General Certifi- 
cate of Education (GCE) O level and the Certificate of 
Secondary Education (CSE). The GCE had been designed 
for students of above-average academic ability, and the 
CSE had been designed for students of average aca- 
demic ability. In introducing the GCSE, the British gov- 
ernment aimed to provide an examination for pupils of 
all academic levels. 

The British government also hoped that the new ex- 
amination would raise standards of performance for all 
pupils. Specifically, the government hoped that the new 
examination, when coupled with other educational 
changes, would result in more than 80 per cent of all pu- 
pils reaching the level previously achieved by average 
students in individual subjects. 

Improving the quality of courses leading to examina- 
tions was another government objective of the GCSE. 
Previously, syllabuses (contents of courses) were de- 
cided by a number of independent examinations boards. 
In the case of the CSE, individual schools or groups of 
schools could choose to devise their own syllabuses. To 
achieve greater uniformity, the GCSE syllabuses and the 
procedure for assessing candidates are based on na- 
tionally determined guidelines. Candidates are awarded 
grades entirely on the basis of their individual merit. 

Organization. Six examining groups administer the 
GCSE. There are four groups in England and one each in 
Northern Ireland and Wales. Previously, there were 9 
boards providing GCE examinations and 12 boards pro- 
viding CSE examinations. 

Each GCSE group in England is made up of some of 
the former GCE and CSE bodies. The GCE boards ensure 
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that grades A to Care equivalent to the previous O level 
grades A to C The CSE boards have similar responsibili- 
ties for the other grades. 

In Wales, one board was responsible for both GCE 
and CSE, and it administers the GCSE. Northern Ireland 
did not have an examination equivalent to the CSE, and 
its GCE board administers the GCSE. 

The Joint Council for the GCSE is a central coordinat- 
ing body. Through the Joint Council, the six GCSE 
groups settle matters that require the adoption of uni- 
form policies. The Joint Council also acts as a clearing 
house for information and as a forum for the groups to 
discuss matters of common interest. The four examining 
groups in England are represented by six members on 
the Joint Council. The Welsh group is represented by 
three members, and the Northern Ireland group by two 
members. 

Examinations in Scotland. The examination system 
in Scotland is different from that in other parts of Britain 
and Ireland. Scottish pupils take the Scottish Certificate 
of Education (SCE) at Standard grade at the end of their 
fourth year of secondary education. At that stage, Scot- 
tish pupils are equivalent in age to the fifth-year second- 
ary students in other parts of Britain. In 1984, Standard 
grade courses and examinations were introduced, grad- 
ually replacing the Ordinary grade of the SCE. 

Standard grade courses are designed to provide for 
all ranges of ability, with syllabuses at three levels— 
Foundation, General, and Credit. As with the GCSE, all 
pupils are assessed in examinations, using nationally de- 
termined standards of performance. 

Republic of Ireland. There is no examination directly 
equivalent to the GCSE in the Republic of Ireland. The 


General Certificate of Secondary Education (GCSE) examining groups 

Comp Examining boards Areas covered 

England 

London East GCE: University of London School Examina- Bedfordshire, Essex, Greater London, Hertfordshire, 


Anglian Group tions Board 


London Regional Examinations 


Board 
Midland Examining GCE: Cambridge University Local Examina- 


Group tions Syndicate 


Oxford and Cambridge Schools Exami- 


nations Boa 


Southern Universities Joint Board 


CSE: East Anglian Examinations Board 


Norfolk, Suffolk 


Cambridgeshire, Derbyshire, Hereford and Worces- 
ter, Leicestershire, Lincolnshire, Northamptonshire, 
Nottinghamshire, Shropshire, Staffordshire, War- 
wickshire, West Midlands 


CSE: East Midland Regional Examinations 


Board 
West Midlands Examinations Board 


Northern Examining GCE: Joint Matriculation Board 


Association CSE: Associated Lancashire Schools Exami- 


nations Board 


North Regional Examinations Board 
North West Regional Examinations 


Board 


Cheshire, Cleveland, Cumbria, Durham, Greater 
Manchester, Humberside, Lancashire, Merseyside, 
North Yorkshire, Northumberland, South Yorkshire, 
Tyne and Wear, West Yorkshire 


Yorkshire and Humberside Regional 


Examinations Board 


Southern Examining GCE: Oxford Delegacy of Local Examinations 


Group Associated Examining Board 


Avon, Berkshire, Buckinghamshire, Channel Islands, 
Cornwall, Devon, Dorset, East Sussex, Gloucester- 
shire, Hampshire, Isle of Wight, Kent, Oxfordshire, 
Somerset, Surrey, West Sussex, Wiltshire 


Northern Ireland 
Wales 


CSE: Southern Regional Examinations 


Southeast Regional Examinations 


Board 
South Western Examinations Board 


GCE & CSE: Northern Ireland Schools Exami- 


nations and Assessment Council 


GCE & CSE: Welsh Joint Education Com- 


mittee 


All districts of Northern Ireland 


All counties of Wales 


78 General Electric Company 


Intermediate Certificate is the nearest equivalent. It is 
taken by pupils who are generally about a year younger 
than those taking the GCSE. The examination is set by 
the Department of Education. See Intermediate Certifi- 
cate Examination. 

History. The British government's plan to introduce 
the GCSE as a single examination to replace the GCE and 
CSE was announced in 1984. The plan followed years of 
discussion about the principle of a single 76-p/us exami- 
nation, taken at the age of 16 or older. The teaching pro- 
fession voiced considerable opposition to the plans, al- 
though many teachers did support the principle of a 16- 
plus examination. The opposition centred on the timing 
of the plans, and on the limited resources provided by 
the government to carry out the preparation for the new 
examination. 

The first GCSE courses were scheduled to start in 
1986, leaving only about two years to develop the new 
syllabuses. For many subjects, new textbooks were 
needed, and preparations for them could not start until 
the syllabuses were agreed upon. Despite these objec- 
tions, the government kept to the original timetable, and 
the first examinations were held in 1988. 

See also Education; General Certificate of Education; 
Leaving Certificate examination; United Kingdom, Edu- 
cational systems of the. 

General Electric Company is the name of two large 
electrical companies, one in the United Kingdom and 
the other in the United States. 

General Electric Company, known as GEC, is Britain's 
largest electronics and electrical company. It produces a 
complete range of equipment for the transmission and 
distribution of electricity. Its products include systems 
and components for aerospace, avionics (electronics in 
aircraft), communications, computers, defence, electri- 
cal power transmission, radar, and telecommunications. 
GEC also has activities in developing factory automation 
and robots. 

General Electric Company, also called GE, is one of 
the largest corporations in the United States. Well 
known for its lamps and other electrical appliances, it 
makes a variety of other products, including satellites, 
locomotives, jet engines, electric motors, power gener- 
ation equipment, automation systems, medical equip- 
ment, radar sets, and plastics. 

General Motors Corporation is one of the largest 
manufacturers, and the largest producer of motor cars, 
in the world. It was formed in Delaware, U.S.A., in 1916 
to replace the General Motors Company, which was in- 
corporated in New Jersey in 1908. General Motors has 
over 150 manufacturing, assembly, and distribution fa- 
cilities in the United States. It also has operations in 
more than 35 other countries, including Australia, Brazil, 
Canada, Germany, Great Britain, and Mexico. 

Cars, trucks, and buses are manufactured by General 
Motors plants. Its trade names include those of Buick, 
Cadillac, Oldsmobile, Pontiac, Chevrolet, and GMC. In 
1985, General Motors established a new company, 
called the Saturn Corporation, to manufacture small cars 
with the trade name Saturn. That same year, General 
Motors began selling a small car manufactured in the 
United States through a joint venture with Toyota Motor 

Corporation of Japan. 

General Motors makes car bodies, spark plugs, oil fil- 


ters, air cleaners, speedometers, hydraulic shock ab- 
sorbers, ignition and starting systems, batteries, ball 
bearings, heaters, radiators, steering wheels, and roller 
bearings. Other products include diesel locomotives 
and various engines. General Motors also owns the 
Electronic Data Systems Corporation (EDS), a computer 
services company, and Hughes Aircraft Company. 
General Strike was held in 1926 by most of Britain's 
major trade unions in support of the Mineworkers 
Union. In 1925, mine owners proposed a wage cut. The 
miners refused to accept it. Stanley Baldwin, the Prime 
Minister, set up a commission headed by Sir Herbert 
Samuel to investigate conditions in the industry. The 
commission supported the wage cut. 

After the commission reported its findings, the min- 
ers went on strike. The Trades Union Congress (TUC) 
called a “partial” national strike in sympathy with the 
miners. Transport, heavy industry, and fuel industry 
workers struck from May 3 until May 12. But the TUC 
called off the strike without receiving any concession 
from the mine owners. The miners were on strike for 
nearly six months before the dispute was settled. 
Generation is a term that refers to a particular group 
of animals or plants in a line of descent. Each genera- 
tion, in turn, produces offspring that make up another 
generation. For example, parents represent one genera- 
tion and children the next. Each human generation is 
considered to be about 25 years. Generation may also 
mean one stage in a person's life cycle, if the stages are 
markedly different. See also Alternation of generations; 
Plant (How plants reproduce). 

Generator. See Electric generator. 

Genesis is the first book of the Bible. It is the oldest 
and most complex of the ancient writings that have been 
accepted as the Word of God by Western religions. 
Genesis begins the events of the Bible. It describes the 
origins of the world, and it introduces the earliest ances- 
tors of the Israelite people. Biblical scholars believe that 
parts of Genesis began as oral literature, perhaps as 
early as 2000 to 1500 B.C. The book did not achieve its 
final form until at least 1,000 years later. 

Genesis consists of two main parts. The first part 
(chapters 1-11), called primeval history, describes the or- 
igin of life and civilization on earth. It includes the sto- 
ries of the Creation, Adam and Eve, Cain and Abel, and 
Noah and the Flood. The primeval history is not history 
in the traditional sense, but an attempt to provide basic 
information about the nature of the world and humanity. 
Many of the primeval accounts resemble those in other 
ancient literatures. But the Biblical stories present a 
unique idea of one benevolent God, an ordered uni- 
verse, and humanity that has goodness at its core. 

The second part of Genesis (chapters 12-50), called 
patriarchal history, focuses on the ancestors of ancient 
Israel. This part of Genesis presents stories about Abra- 
ham, Isaac, and Jacob, who are considered the patri- 
archs (fathers) of the Israelite people. 

See also Bible (The Old Testament); Pentateuch. 
Genet, Jean (1910-1986), a French author, became 
known for his violent, complex plays. Genet's characters 
include murderers, thieves, homosexuals, and prosti- 
tutes. The underworld they inhabit was well known to* 
Genet, who was a thief as a young man. Genet was sen- 
tenced to life imprisonment in 1948 as a habitual crimi- 


nal, but the sentence was commuted (reduced) through 
the intervention of several prominent French writers, 
notably Jean-Paul Sartre. 

The criminal or morally evil actions of Genet's charac- 
ters have the solemn quality of ritual. Many of the char- 
acters who perform such actions take on the identity of 
respectable persons such as a bishop or a police chief. 
Genet suggested that the difference between evildoers 
and admired or ordinary people may be less than it 
seems. 

Genet was born in Paris. His plays include The Maids 
(1947), Deathwatch (produced in 1949, but written before 
The Maids ), The Balcony (1956), The Blacks (1958), and 
The Screens (1961). He also wrote Our Lady of the Flow- 
ers (1942), a novel; and The Thiefs Journal (1949), a jour- 
nal of his early life. Genet also wrote the stories for bal- 
lets and films. 

Genetic code. See Cell (The genetic code; diagrams). 
Genetic counselling is the technique of determining 
the possibilities of a baby being born with birth defects. 
Specialists called genetic counsellors can make accu- 
rate predictions as to the possibility that a couple will 
give birth to a child with hereditary defects. 

A couple may seek genetic counselling if they believe 
they might pass on certain inherited defects to their chil- 
dren, The counsellor’s prediction helps them decide 
whether to have children. In most such cases, the pre- 
diction is based on the presence of inherited defects in 
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the man or woman or one of their close relatives. The 
counsellor may take cells from the couple to study their 
chromosomes, tiny bodies that help determine what 
traits parents pass on to their children. 

A procedure called amniocentesis may be used to de- 
termine the chances of a pregnant woman's giving birth 
to a defective child. A doctor inserts a long hollow nee- 
dle into the woman's uterus and withdraws some amni- 
otic fluid, This fluid surrounds the fetus (unborn baby) 
and contains cells shed by the fetus. Tests of these cells 
show whether the fetus has certain defects. Amnio- 
centesis is usually done late in the fourth month of preg- 
nancy or in the last three months. See Amniocentesis. 

During the 1980's, doctors began to use two other 
methods of determining the health of a fetus. In one 
method, called chorionic villus biopsy, samples of the 
fetal membrane are obtained through a small tube in- 
serted directly into the mother's uterus through the cer- 
vix (neck of the uterus). This procedure can be per- 
formed as early as the ninth week of pregnancy. In the 
other method, called a/pha-fetoprotein test, samples of 
the mother's blood are taken to measure levels of alpha- 
fetoprotein. This substance is excreted by the fetus into 
the amniotic fluid and passes into the mother's blood. 
Abnormal levels of it may indicate a defect. The alpha- 
fetoprotein test is given near the end of the fourth 
month of pregnancy. 

Genetic drift. See Races, Human (Genetic drift). 


In the General Strike of 1926, held by most of Britain’s trade unions, the government set up an 


organization for the Maintenance of Supplies. T! 
ned essential services, such as the delivery of milk. 


he organization consisted of volunteers who main- 
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How recombinant DNA is formed 


DNA 
molecule 


Splitting a DNA molecule. A molecule of DNA is split chemi- 
cally by means of a restriction enzyme. The enzyme separates 
the molecule lengthwise at a specific sequence of base pairs. 
Base pairs are chemical compounds in the DNA molecule. They 
contain information that determines the properties of cells. 


DNA fragment 


Splicing. A fragment of DNA is isolated from another organism. 
The bases of the fragment are spliced (joined) to the bases of an- 
other DNA molecule by using a chemical called /igase. 


Recombinant DNA 


Recombinant DNA. The new hybrid molecule, called recombi- 
nant DNA, has genetic properties that differ from the original 
DNA pieces. By inserting recombinant DNA into an organism, 
scientists can change the organism's physical traits. 


Genetic engineering is the term applied to tech- 
niques that alter the genes (hereditary material) or com- 
bination of genes in an organism. The cells of all living 
organisms contain genes. Genes carry chemical infor- 
mation that determines the organisms characteristics. 
By changing an organism's genes, scientists can give the 
organism and its descendants different traits. 

For thousands of years, breeders of plants and ani- 
mals have used breeding methods to produce favour- 
able combinations of genes. These “genetic engineers” 
have produced most of the economically important va- 


rieties of flowers, vegetables, grains, and animals. In the 
1970's and 1980's, scientists developed ways to isolate 
individual genes and reintroduce them into cells or into 
plants, animals, or other organisms. Such techniques 
alter the heredity of the cells or organisms. 

How genes are isolated. Genes are located within 
cells on tiny, threadlike structures called chromosomes, 
Each chromosome contains a single long molecule of a 
chemical substance called DNA (deoxyribonucleic acid), 
A molecule of DNA may contain thousands of genes. It 
stores within its chemical structure the information that 
determines an organism's hereditary properties. 

The physical structure of DNA is much the same in all 
organisms. The DNA molecule is shaped like a twisted 
rope ladder, or double helix. The “rungs” of the ladder 
are made of four chemical compounds called bases. A 
pair of bases forms each rung. Most genes consist of 
several thousand base pairs. The order of the pairs, 
called the base sequence, provides the information nec- 
essary for a cell to make a specific protein. The form and 
function of a cell depend on the proteins it produces. 
Thus, the base sequences of an organism's DNA make 
the organism different from all other living things. 

In addition to storing information, the DNA mole- 
cule’s structure allows for easy replication (duplication) 
of the molecule. Just before a cell divides, enzymes split 
the DNA ladder lengthwise, separating the base pairs. 
Then, the base sequence in each half ladder directs the 
production of a new matching half. In this way, each of 
the two new ladders becomes a duplicate of the original 
ladder. See Heredity (How DNA duplicates). 

To isolate a gene, scientists use a technique called 
gene splicing. \n gene splicing, a gene-sized fragment of 
DNA is isolated from one organism and joined to a DNA 
molecule from another organism or from the same or- 
ganism. Gene-sized DNA fragments are isolated by 
means of restriction enzymes. These enzymes react 
chemically with a specific base sequence in the DNA 
molecule and break the molecule at that point. This 
point is called the cleavage site. After a gene has been 
isolated, an enzyme called /igase is used to splice the 
gene to another DNA fragment. The hybrid molecule 
formed is called recombinant DNA. Recombinant DNA 
is then inserted back into a cell. It is able to replicate 
within the cell as the cell divides, Thus, the number of 
recombinant DNA molecules increases rapidly. 

Some bacteria contain small, circular DNA molecules 
called plasmids, Plasmids are found in the bacterial cell 
outside the cell's chromosomes. A plasmid can be iso- 
lated and split at a cleavage site by using a restriction 
enzyme. A fragment of DNA from any source can then 
be joined to the plasmid, using ligase to form a hybrid 
circular molecule of DNA. When hybrid DNA plasmids 
are mixed with specially prepared bacterial cells, a few 
of the cells will take up a hybrid molecule in a process 
called transformation. Each of the “transformed” cells 
with the newly added genetic information grows over 
night into a colony of millions of cells. This colony rep- 
resents a clone—that is, a group of genetically identical 
cells. See Clone. 

Uses of genetic engineering. Researchers have 
found important uses for genetic engineering in such 
fields as medicine, industry, and agriculture. Many new 
uses are predicted for the future. 


In medicine. A number of human illnesses are caused 
by the failure of certain genes in the body to make spe- 
cific proteins. For example, the failure of genes in the 
pancreas to make insulin causes diabetes. Scientists can 
produce large quantities of insulin in bacterial “facto- 
ries” by splicing the insulin gene from isolated human 
cells to plasmids from cells of Escherichia coli bacteria. 
The insulin is then given to patients who need it. Re- 
searchers also have engineered £. coli to make proteins 
called interferons. These proteins are normally pro- 
duced by body cells in response to viral infections. They 
have been tested against many diseases. See Interferon. 

Many people suffer from diseases caused by genetic 
defects. Using recombinant DNA techniques, scientists 
are able to test DNA isolated from cells of unborn ba- 
bies to learn whether the babies will have a disease. 
Also, researchers have investigated methods of gene 
therapy in an effort to cure diseases. Such methods in- 
volve inserting normal genes from another individual or 
organism into a patient's cells. 

Doctors first used gene therapy to treat a patient in 
1990. The patient suffered from a weak immune system. 
Since then, numerous clinical trials using gene therapy 
on human beings have been undertaken in the United 
States. Gene therapy has been tested for use as treat- 
ment of many disorders, including cancer, cystic fibro- 
sis, and the overproduction of cholesterol. 

In industry. Genetically engineered microbes have 
been used to improve the efficiency of food production. 
For example, rennin, an enzyme used in making cheese, 
is produced naturally in the stomachs of calves. By 
means of gene-splicing, rennin can be obtained more 
cheaply. Genetic engineering also has potential in con- 
trolling pollution. Researchers are working to develop 
genetically engineered microorganisms that chemically 
break down rubbish, toxic substances, and other types 
of waste. 

In agriculture. Large amounts of a growth hormone 
found in cows have been obtained from genetically en- 
gineered bacteria. When treated with this hormone, 
dairy cows increase their amount of milk, and beef cattle 
have leaner meat. Similarly, a genetically engineered pig 
hormone causes pigs to grow faster and decreases the 
amount of fat in pork. 

Hundreds of genetically engineered plants have been 
safely field tested. For example, special genes have been 
engineered into tomato plants to enable them to pro- 
duce tomatoes with increased flavour and shelf life. Soy- 
bean, maize, and cotton plants resistant to herbicides 
have also been produced. In 1992, small plants were ge- 
netically engineered to produce small amounts ofa 
biodegradable plastic. Other genetically engineered 
Plants are used to produce antibodies, for potential use 
In medicines. 

History. Genetic engineering is based on genetics, a 
science that started in the early 1900, but was based on 
experiments done in the mid-1800s by the Austrian 
monk Gregor Mendel. For a history of genetics, see Ge- 
netics. 

PP a i for isolating and altering genes were first 
ps oped by American geneticists during the early 
$ Os. In the late 1970, researchers used recombinant 

NA techniques to engineer bacteria to produce small 

quantities of insulin and interferon. By the early 1980s, 
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methods of genetic engineering had been adapted to 
large-scale production of these substances. 

Also in the early 1980's, geneticists made progress in 
using genetic engineering techniques to add genes to 
higher organisms. Researchers inserted a human 
growth-hormone gene into mice, and the mice grew to 
twice their normal size. In 1982, researchers succeeded 
in transferring a gene from one species of fruit fly to an- 
other. That same year, geneticists proved genes can be 
transferred between plant species. In 1987, scientists in- 
troduced a gene from a bacterial cell into tomato plants, 
making the plants resistant to caterpillars. 

In 1986, the first patent was issued, in the United 
States, on a genetically engineered plant—a variety of 
maize with increased nutritional value. In 1988, the first 
patent on a genetically engineered higher animal was is- 
sued, again in the United States. The animal, a type of 
mouse, was developed for use in cancer research. 

Concerns about genetic engineering. Despite its 
many benefits, genetic engineering has caused concern 
among many people. Some people oppose genetic en- 
gineering because they fear that harmful, uncontrollable 
bacteria might be produced accidentally. Others worry 
about possible environmental damage by the deliberate 
introduction of organisms whose heredity has been al- 
tered. In addition, many people question the morality of 
manipulating the genetic material of living creatures. 

In 1976, the United States issued safety guidelines to 
control laboratory procedures for gene splicing. Many 
other countries adopted similar guidelines. These 
guidelines were gradually relaxed from 1978 to 1982 be- 
cause such research was proved to be safe. In 1985, the 
United States approved experimental guidelines for 
treatment in which genes are transplanted to correct he- 
reditary defects in humans. In 1987, researchers con- 
cluded that transferring genes between species of or- 
ganisms posed no serious environmental hazards. 

See also Gene mapping. 

Genetic fingerprinting. See Fingerprinting. 
Genetics is the scientific study of heredity, the passing 
on of characteristics of living organisms from one gen- 
eration to the next. Geneticists investigate the structure, 
function, and transmission of genes, Genes are the basic 
units of heredity and are present in the cells of all or- 
ganisms. For example, each of the cells in the human 
body has from 50,000 to 100,000 genes. They determine 
overall body build and such traits as eye, hair, and skin 
colour. 

Genetics can be divided into three major areas of 
study. They are (1) molecular genetics, (2) transmission 
genetics, and (3) population genetics. 

Molecular genetics examines the structure of genes 
and the chemical processes associated with them. 
Genes are located in cells on threadlike structures 
called chromosomes. Genes are made of DNA (deoxy- 
ribonucleic acid), and most genes carry coded chemical 
instructions for the production of proteins. Proteins are 
essential for the repair and replacement of body tissues. 
Some proteins, called enzymes, control the chemical re- 
actions that occur within all living things. The structure 
of a gene—that is, the instructions that are contained in 
its DNA—determines which protein it makes and when 


it makes it. i 
Molecular geneticists study such processes as repli- 
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cation and mutation. Replication is the process by which 
the cell duplicates DNA molecules. DNA replication oc- 
curs before cell division. Mutation is a permanent 
change in a gene's coded chemical instructions. Gene 
mutations may alter the organism’s traits in some way 
and may be transmitted to future generations. 

Some molecular geneticists, called developmental 
geneticists, focus on gene regulation. They try to deter- 
mine the regulatory processes that cause certain genes 
to become active in some cells and not in others. In the 
pancreas, for example, some cells produce insulin be- 
cause a certain gene is active in them. But in all other 
cells of the human body, this gene is not active even 
though it is present. 

Advances in molecular genetics led to the develop- 
ment of genetic engineering (techniques for altering the 
structure of genes). Genetic engineering has been used 
to alter genes to increase crop and livestock production. 
Genetic engineering also has many uses and potential 
uses in medicine and industry. See Genetic engineer- 
ing. 

Transmission genetics is the traditional approach to 
the study of heredity. Transmission geneticists analyse 
patterns of inheritance by applying and extending laws 
discovered by Gregor Mendel, an Austrian botanist and 
monk. Mendel published his discoveries in 1866. Trans- 
mission geneticists study how genes are transmitted by 
tracking variations in the patterns of inheritance of a trait 
over generations. 

Transmission geneticists locate and describe where 
genes are arranged on chromosomes, a process called 
gene mapping. Their work has made it possible to asso- 
ciate certain traits with specific genes. 

Discoveries in transmission genetics have many prac- 
tical applications. For example, the discovery of a gene 
that is responsible for a hereditary disorder helps iden- 
tify individuals who are at risk of developing the condi- 
tion. 

Population genetics focuses on processes that 
change the relative frequency of genes in a population 
through time. A population is a group of individuals of 
the same species that live within the same area. 

Population geneticists often study how mutations and 
other processes of evolution, such as natural selection, 
interact with one another. They try to understand how 
such interactions affect the frequency with which certain 
genes occur within a population. Population geneticists 
believe that an understanding of the processes of evolu- 
tion and genetic transmission helps explain the diversity 
of life on the earth—and within our own species. 

See also Heredity and its list of Re/ated articles. 
Geneva (pop. 159,895; met. area pop. 378,274) is a his- 
toric city in southwestern Switzerland. It lies at the west- 
ern end of Lake Geneva, where the Rhône River leaves 
the lake (see Switzerland [political map)). The French 
spelling for Geneva is Genéve, and the spelling in Ger- 
man is Genf. Geneva is the capital of the canton (state) of 
Geneva. It is also a famous international city. Switzer- 
land's neutrality prevents participation in political and 
military alliances, but it provides an impartial meeting 
place for other nations. Many international pacts were 
worked out in Geneva (see Geneva Accords; Geneva 
Conventions). 

The Rhône River divides Geneva into two sections. 


Geneva overlooks the clear blue waters of Lake Geneva, where 
boating is a popular pastime. 


The old section lies south of the river. It has‘narrow, 
winding streets and many landmarks. The landmarks in- 
clude St. Peter's Cathedral, which was begun in the 
900's; the University of Geneva, which was founded as a 
college in 1559 by John Calvin, a leader of the Protestant 
Reformation; and the town hall, built in the 1500's. Gene- 
va's newer section, north of the Rhône, features many 
large hotels and the Palace of Nations. The palace 
served as the headquarters of the League of Nations, an 
international peacekeeping organization that existed 
from 1920 to 1946 (see League of Nations (picturel). 
Many international organizations have their head- 
quarters in Geneva. The Palace of Nations now houses 
the European headquarters of the United Nations (UN). 
The International Labour Organization, the Red Cross, 
and the World Council of Churches also have headquar- 
ters in Geneva. Many multinational firms have offices 
there. The organizations and firms provide many jobs 
for the city's residents and its guest workers. Guest 
workers come from other nations to work in Geneva, 
and make up about 30 per cent of its population. Tour- 
ism contributes greatly to the economy. Geneva's prod- 
ucts include expensive clocks, watches, and jewellery. 
Roman soldiers established a settlement on the site of 
what is now Geneva in about 50 B.C. During the early 
Middle Ages, Geneva served as the home of the kings 0 
the region of Burgundy. In the A.D. 1000's, it became a 
self-governing city of the Holy Roman Empire. During 
the 1500's, under the leadership of Calvin, Geneva be- 
came a centre of Protestantism (see Calvin, John). In 
1815, the Geneva canton joined the union of Swiss can- 
tons called the Swiss Confederation. 
Geneva, Lake. See Lake Geneva. 
Geneva Accords were a series of four international 
agreements made on July 20 and 21, 1954. They ended 
more than 74 years of war in the former French colony 
of Indochina. In that war, the forces of Cambodia, 
France, Laos, and the State of Vietnam had fought 
troops led by the Vietminh. The Vietminh was a na- 


tionalist movement dominated by Communists and led 
by Ho Chi Minh, ruler of the Democratic Republic of 
Vietnam. The government of the State of Vietnam was 
based in southern Vietnam. The government of the 
Democratic Republic of Vietnam was based in northern 
Vietnam. 

The Geneva Accords, or Geneva Agreements, were 
negotiated at a conference in Geneva, Switzerland. At 
the conference were representatives of the State of Viet- 
nam, the Democratic Republic of Vietnam, Cambodia, 
Laos, France, the United States, the United Kingdom, the 
Soviet Union, and The People’s Republic of China. 

Three of the pacts arranged cease-fires in Cambodia, 
Laos, and Vietnam. The cease-fires for Cambodia and 
Laos provided for the withdrawal of foreign troops, both 
French and North Vietnamese. The Cambodian and Lao- 
tian governments were to have full control of their 
countries. The cease-fire for Vietnam, signed by France 
and the Vietminh, set up a provisional (temporary) 
boundary at 17° north latitude. The Vietminh was to ad- 
minister northern Vietnam. The State of Vietnam and 
France were to administer southern Vietnam. A control 
commission, composed of representatives of Canada, 
India, and Poland, was to supervise the cease-fires. 

The fourth agreement called for the major nations of 
the world to obey the cease-fires and to recognize the 
independence and neutrality of Cambodia and Laos. It 
also called for elections to be held in 1956 in Vietnam 
with the goal of establishing a unified, independent 
Vietnam. This agreement was orally accepted by all the 
nations represented at the conference except the United 
States and the State of Vietnam. They both feared the 
Communists might win a national election and control 
the whole of Vietnam. The United States and the State of 
Vietnam promised only not to use force to oppose the 
accords, 

In 1955, the State of Vietnam changed its name to the 
Republic of Vietnam. Ngo Dinh Diem became president 
of the republic and refused to permit the proposed 
elections in South Vietnam. Both sides violated the 
cease-fire. In 1957, Communist guerrillas called the Viet 
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Cong began the struggle that grew into the Vietnam 


War (see Vietnam War). 


Geneva Conventions provide for the humane treat- 
ment of civilians, prisoners, and wounded persons in 
wartime. The first Geneva Convention, or Treaty, was 
signed in 1864. It was accepted by all European coun- 
tries, by the United States, and by some countries in 
Asia and South America. Agreements in 1906, 1929, 
1949, and 1977 added new provisions. 

The Geneva Conventions include such provisions as 
the treatment and care of wounded and sick military 
personnel in the field; wounded, sick, and shipwrecked 
members of the armed forces at sea; and the treatment 
of prisoners of war. They also provide for the protection 
of civilians and members of militias and volunteer corps 
during wartime. Methods are provided to identify the 
dead and wounded, and to send information to their 


families. The protection of 


ports, their proper marking 


hospitals and medical trans- 
with a red cross, and other 


provisions and laws for conduct are also set forth in the 
Geneva Conventions. Many nations have adopted these 
conventions as general codes of conduct for military 


personnel. 


See also Prisoner of war; Red Cross (History). 
Khan (1162-1227) was a Mongol conqueror 


who founded the largest 
land empire in history. He 
ruled an area that 
stretched across central 
Asia from the Caspian Sea 
to the Sea of Japan. His 
name is also spelled Ch- 
ingis or Jenghis. 

Genghis Khan was a po- 
litical and military genius 
who united Mongol and 
other nomadic tribes into 
an effective, disciplined 
fighting force. The Mon- 
gols were also known for 
their use of terror. When 
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they met resistance, they would often kill most of their 
prisoners. 

Genghis Khan was an intelligent man with superior 
organizational abilities. He showed great generosity to 
his followers. Although he had little interest in cultural 
matters, he promoted literacy among his people. He es- 
tablished the first Mongol code of laws, called the Yasa 
or Yasak. Order throughout his vast empire promoted 
trade between China and Europe. 

Rise to power. Genghis Khan's original name was 
Temüjin, which means /ronworker. His father was the 
chief of a small Mongol tribe. Temiijin inherited that po- 
sition at about the age of 13, when members of an 
enemy tribe poisoned his father. But according to The 
Secret History of the Mongols, a Mongol epic written 
during the mid-1200s, the members of the tribe left their 
new chief. For a while, Temiijin and his family lived a 
harsh and lonely existence. They owned few sheep or 
other livestock and had to dig roots for food. 

Soon, however, Temüjin began to attract followers, 
form alliances, and build an army. He used harsh train- 
ing and strict discipline to create a superior fighting 
force. He also ensured that his troops were well 
equipped and that they quickly adopted new tactics and 
weapons. Temüjin appointed officers on the basis of 
achievement instead of for their family connections, as 
was customary. In this way, he gained officers who 
would remain loyal to him alone. 

Temiijin used his army to extend his power over 
neighbouring tribes. By 1206, he had become ruler of 
Mongolia. That year, an assembly of Mongol chieftains 
proclaimed him Genghis Khan, a title that probably 
means either universal ruler or invincible prince. 

Conquests. After becoming the ruler of Mongolia, 
Genghis Khan set out to conquer China. He first attacked 
a kingdom in northwestern China called Xi Xia (also 
spelled Hsi Hsia). He then invaded northeastern China 
and in 1215 took Beijing (Peking), the capital of the Jin 
(Chin) Empire. 

In 1218, Genghis Khan broke off his assault on China 
and swept into central Asia. He crushed the kingdom of 
Khorezm, also spelled Khwarezm, in what are now Uz- 
bekistan and Turkmenistan. In 1220, he destroyed the 
cities of Bukhara and Samarqand (Samarkand) in 
present-day Uzbekistan and Neyshabur (Nishapur) in 
modern Iran. Two smaller armies invaded the plains 
north of the Caspian Sea. By 1223, they had conquered 
the Kipchaks, and had defeated the Russians at the Kalka 
River. From 1225 until he died in 1227, Genghis Khan 
again attacked Xi Xia. His grandson, Kublai Khan, com- 
pleted the conquest of China. 

See also Mongol Empire. 

Genie is a word often used in English for jinni (plural, 
jinn), a type of demon in Arabian mythology. Muslims 
believed that the jinn were intelligent beings made of 
air or fire. They were created out of smokeless flame. 
Human beings, according to Arabian mythology, were 
made from clay and angels were made from light. Al- 
though invisible, jinn could appear as either human be- 
ings or animals. They could be either good or bad. Jinn 
appear in many Eastern fables. They also appear in the 
Arabian Nights, a collection of folk tales. In one story, 
Aladdin’s jinni comes to help him whenever he rubs a 
magic lamp (see Aladdin). 


Genital herpes. See Herpes, Genital. 

Genital organs. See Reproduction. 

Genitive case. See Case. 

Genius was a guardian spirit worshipped by the an- 
cient Romans. The Romans believed that every man was 
born with a genius (plural, genii ) who protected and 
guided him throughout his life. A woman's protector 
was called her Juno. The man gave gifts to his genius on 
his birthday. After he died, his family honoured his gen- 
ius at his burial site. The genius of the emperor was con- 
sidered especially sacred and was included in public 
prayers. 

Gennesaret. See Sea of Galilee. 

Genoa (pop. 678,771) is Italy's busiest and largest port 
and a major industrial centre. The city's name in Italian is 
Genova. Christopher Columbus was born in Genoa in 
1451. The city is the capital of Liguria, one of Italy's politi- 
cal regions. Genoa lies in northwestern Italy, between 
the Gulf of Genoa and the Alps and Apennine Moun- 
tains. For location, see Italy (political map). 

The city lies on a narrow plain along the Gulf of 
Genoa and on the slopes of the surrounding mountains. 
The section of the city along the water has many narrow, 
winding streets and old shops and houses. The newer 
sections of Genoa are on the mountainsides. 

Many beautiful palaces, some dating back to the 
1500s, line the main streets of Genoa’s old section. 
Some of these palaces are now art museums. The city 
has many parks and p/azzas (public squares). A famous 
statue of Christopher Columbus by Michele Canzio 
stands in the Piazza Acquaverde. The University of 
Genoa began as a centre of scholarly activity in 1243, 
and was officially proclaimed a university in 1471. 

Genoa’s port is the city's main source of income. It 
faces many problems, including old equipment and lack 
of space. In 1965, a cargo clearing centre opened at Ri- 
valta Scrivia, north of Genoa. The centre has storage and 
transportation facilities that help speed the distribution 
of goods to and from Genoa. 

The people of Genoa have been sailors and mer- 
chants throughout the city’s history. Most Genoese are 
Roman Catholics, and each year they celebrate the feast 
of the Madonna della Guardia, the protector of sailors. 
Genoa has one of Italy's highest standards of living and 
highest levels of education. 

Economy. The port of Genoa serves as northern 
Italy's chief outlet to the western Mediterranean Sea. 
Genoa ranks second in size only to Marseille among 
Mediterranean ports. Ships from Genoa carry farm 
goods produced in Italy's Po Valley. The port also pro- 
vides an outlet for the manufactured products of Genoa 
Milan, and Turin. These three cities form Italy's Indus- 
trial Triangle. This area has the nation’s highest concen 
tration of industrial development. 

Genoa imports chemicals, coal, crude oil, grain, meat, 
oil seeds, and ore. The city’s chief exports include oo 
and silk goods, olive oil, and wine. The industrial area 
Genoa extends along the coast west of the harbour. 
Shipbuilding is a major industry in Genoa, and the city 
also produces electric, railway, and ship equipment 
Genoa has oil refineries, steel mills, and textile factories 
The city serves as an important railway centre. Railways 
link Genoa to major Italian cities and to cities in France 
and Switzerland. 


History. The Romans settled in Genoa in the 200s 
B.C. The city became the headquarters of the Roman 
fleet. The Roman Empire fell during the A.D. 400s, and 
Genoa had to develop its own defences against barbaric 
tribes that invaded the Italian peninsula. By the mid- 
700s, Genoa was a strong naval power. It became a 
nearly independent city-state ruled by its nobles. During 
the 1100's, Genoa joined the Crusades and established 
trading settlements in Constantinople, Cyprus, Syria, 
and Tunis. At the height of its power in the 1200s, 

Genoa controlled the central Mediterranean, including 
the islands of Corsica and Sardinia. 

Genoa fought frequent wars with other Italian naval 
cities to maintain its power. A series of wars with Venice 
for control of trade in the eastern Mediterranean ended 
in 1380 with the defeat of Genoa. The city gradually lost 
its power. The Turks conquered most of Genoa’s eastern 
possessions. Genoa’s last remaining colony, Corsica, 
was purchased by France in 1768. 

Genoa also had many problems at home, including 
conflicts between the nobles and the people over con- 
trol of the government. The nobles fought many bloody 
feuds among themselves as well. In 1339, a revolution 
overthrew the nobles, and power went to a ruler called 
a doge. The doge, a member of a prominent family, was 
elected by the people (see Doge). In 1528, a new consti- 
tution set up a government ruled by the nobles. In 1856, 
about half of the city’s population died in an epidemic. 

In 1800, Genoa came under the control of France. 
After the defeat of Napoleon in 1815, the city was taken 
over by the Kingdom of Sardinia. In 1861, Genoa be- 
came part of the newly formed Kingdom of Italy. 

Allied bombings damaged Genoa during World War 
11 (1939-1945), The damage was repaired, and the city has 
expanded greatly in area. 

Genocide is the extermination of national or religious 
groups. Genocide is committed by organized groups, 
am governments, rather than by individual people. 

e word genocide comes from the Greek word genos, 
which means race or tribe, and the Latin -cide, meaning 
killing. 

Throughout history there have been persecutions and 
ech can be described as cases of genocide. 
th oe pogroms (persecutions of the Jews) during 
od a 1800's were an example of genocide. During 
dd r raan 11 (1939-1945), the Germans practised geno- 

n hey killed about six million European Jews. 

i 1e United Nations drew up an international conven- 
on in 1948 that made genocide a crime. 
See also Holocaust; Nuremberg Trials; Racism; War 
crime, 
Gent. See Ghent. 
oan is the name of a group of plants that consists 
in sl 1,000 species, The flowers are often blue but 
. y be yellow, white, or red. Gentians grow throughout 
e world except in Africa. 
Bea gentians grow as dwarf plants in arctic and al- 
alg areas. Generally their flowers are large and tubular, 
ae many have an intense blue colour. Alpine species 
A ai with gardeners as plants for rock gardens. 
af r gentians occur in marshy areas and by the sea. 

a ger types include the marsh gentian and the fringed 
Jentian of the Northern Hemisphere. 

A species of yellow gentian grows in the Alps and the 
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Gentians have trumpet-shaped flowers. The marsh gentian, /eft, 
grows in wet, acid soils. The yellow gentian, right, grows on 
mountains. 


Pyrenees Mountains of Europe at heights from 900 to 
1,800 metres. The plant is about 1.8 metres tall and bears 
clusters of open yellow flowers. The yellowish-brown 
bitter root is used for flavouring vermouth and as a 
medicine. 

Scientific classification. Gentians belong to the gentian 
family, Gentianaceae, genus Gentiana. The marsh gentian is G. 
pneumonanthe, the fringed gentian is G. crinita, and the yellow 
gentian is G. lutea. 


Gentile, in ancient times, referred to the people of all 
nations other than the Jews. Throughout the Bible, the 
term gentile designates any non-Jew. Today, the word is 
sometimes used to mean Christian. In the historical 
sense, however, this is not a correct use. The earliest 
Christians were Jews, and not until Saint Paul began his 
zealous missionary work did gentiles begin to come 
into the Christian church in large numbers. Both Mor- 
mons and Muslims consider all persons not of their 
faith to be gentiles. 

Gentileschi, Artemisia (1 593-1652?), was an Italian 
painter. She specialized in paintings of strong heroines, 
especially from the Bible. A favourite subject was Judith, 
the virtuous Jewish widow who beheaded the Assyrian 
generał Holofernes (see Judith). 

Gentileschi was one of the most influential followers 
of the style of the Italian artist Michelangelo Caravaggio. 
Her emphasis on strong contrasts between light and 
dark, called chiaroscuro, is a main feature of the Car- 
avaggio style. Other notable elements in Gentileschi’s 
style include the realism of her figures and the strength 
and determination shown by the women in her paint- 
ings. 

Gentileschi was born in Rome. Her father, Orazio 
Gentileschi, was also a noted painter. She travelled to 
England about 1638. There, she undertook some com- 
missions and helped her father with his projects. 
Genus. See Classification, Scientific (Groups in classi- 
fication). 

Geochemistry is a science that applies chemistry to 
the study of the earth. Geochemists investigate the dis- 
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tribution and quantities of chemical elements, their 
compounds, and their isotopes throughout the earth, in- 
cluding its crust, waters, and atmosphere. They also 
seek the natural processes that produced such a distri- 
bution. 

The principles of geochemistry have many practical 
uses. Exploration geochemistry, also called geochemical 
prospecting, helps locate deposits of ore, natural gas, 
and petroleum. It involves, for example, sampling and 
analysing extremely small amounts of minerals and 
gases that occur in surface rocks, soil, plants, and 
ground water. The presence of unusual amounts of cer- 
tain elements can reveal that large deposits of valuable 
mineral resources lie below the surface. 

A branch of geochemistry called isotope geology 
studies the occurrence of isotopes of various elements. 
Measurements of lead and strontium isotopes reveal the 
age of rocks and enable scientists to estimate the age of 
the earth. Similar measurements of isotopes in lunar 
rocks and meteorites have contributed to knowledge 
about the beginnings of the solar system. 

Geochemists believe the earth began as part of a 
huge cloud of dust and gases. The dust and gases col- 
lected into a solid mass that grew larger by attracting 
nearby particles of matter. Various processes occurred 
within the mass to produce heat, which melted the ma- 
terials that make up the earth. The heaviest of the molten 
materials sank to the earth's centre and caused the 
lighter substances to float upward. These materials then 
settled and formed layers. The earth's elements and 
compounds became chiefly concentrated in the layers. 

Geochemists classify the elements into five groups 
according to their chemical and physical relationships. 
The siderophile (ironlike) elements, which are found pri- 
marily in the earth's core, include cobalt, iron, and 
nickel. The cha/cophile (copperlike) elements occur out- 
side the core and consist largely of sulphides of copper, 
lead, silver, and zinc (see Sulphide). The /ithophile (rock- 
like) elements, such as aluminium, calcium, magnesium, 
and silicon, make up most of the rock-forming minerals 
in the earth’s crust. The atmophile elements, which in- 
clude carbon, hydrogen, oxygen, and nitrogen, form the 
atmospheric gases. They occur alone or in such simple 
compounds as carbon dioxide and water vapour. The 
biophile elements consist of carbon, hydrogen, oxygen, 
nitrogen, phosphorus, and sulphur. They form the com- 
plex compounds in living matter. 

Geode is a hollow, stonelike formation often lined with 
crystals. Geodes are found in many parts of the world. 
They average from 5 to 15 centimetres in diameter. A 
type of geode found in Uruguay is called Aydrolite, or 
water stone. \t contains quartz crystals left when water 
that contained silica evaporated. 

Geodesic dome. See Architecture (picture: A geode- 
sic dome); Fuller, Buckminster. 

Geodesy is a science that deals with determining the 
size, shape, and gravitational field of the earth. The sci- 
ence provides data essential for preparing many types 
of maps, including those used in geographical and geo- 
logical studies and navigational charts. Data based on 
geodetic surveys also may help scientists learn more 
about earthquakes, continental drift, and other evolu- 
tionary processes of the earth. 

Geodesists use various surveying techniques to 


measure the distance and direction between points on, 
under, or above the earth's surface. They calculate the — 
elevation, latitude, and longitude of thousands of places 
on the earth. They also use special equipment to deter- 
mine variations in gravity at many of these locations, 

Since the mid-1960's, technological advances have 
abled geodesists to make precise measurements. For ex: 
ample, artificial satellites equipped with radio devices 
have been used to construct a worldwide network of 
curately located points. These points, whose positions 
are known to within about 1 metre, are used for map- 
ping and navigation. Devices called /asers, which trans- 
mit extremely narrow beams of light, have also been 
useful in geodetic surveys. Lasers can locate points on 
the earth to within less than 30 centimetres. 

See also Surveying; Theodolite. 
Geoduck, also spelled goeduck or gweduc, is a huge 
edible clam found along 
the Pacific coast of the 
United States. Its shell is 7 
to 20 centimetres long, and 
the animal weighs about 5 
kilograms. A geoduck lives 
in sand at the bottom of a 
burrow about 75 centime- 
tres or more below the 
sand's surface. Its two long, 
tubelike siphons form a 
massive ‘neck’ that can 
reach to the top of the 
sand. A geoduck feeds on 
tiny algae known as phyto- 
plankton. \t draws in sea- 
water with its siphon and 
then uses its gills as a filter 
to trap the food. 


Scientific classification. 
The geoduck is in the family 
Hiatellidae. It is Panopea 
generosa. 


Geoduck 


Geoffrey of Monmouth (11002-1154?) was a Welsh 
historian. Most legends of King Arthur and the Knights 
of the Round Table came from Geoffrey's Historia 
Regum Britanniae (History of the Kings of Britain). His 
work is said to be chiefly translations of ancient Breton 
manuscripts, and is mainly a mythical history of British 
kings from the days of the legendary hero Brutus, the 
Trojan, to A.D. 688. Geoffrey was born in Monmouth, 
Wales. He may have been a monk. See Round Table. 
Geoghegan-Quinn, Maire (1950- _), became the 
Republic of Ireland's first woman Cabinet minister, as 
minister for the Gaeltacht, in 1979. The Gaeltacht is a 
name for areas in western Ireland where the Irish lan- 
guage remains in common use. A government depart- 
ment is responsible for promoting the interests of the 
Gaeltacht. She held this office until 1981. She returned 
the Cabinet as minister for tourism, transport, and co 
munications in 1992. She was minister for justice from 
January 1993 until December 1994. 2 
_ Geoghegan-Quinn was a Fianna Fail member of páil 
Eireann (the House of Representatives of the Irish Parl 
ment). She succeeded her father, John Geoghegan, a5 
member for West Galway after his death in 1975. Previ- 
ously, she had been a teacher. She was born in Galway’ 


Geography is the study of the location and distribu- 
tion of living things and the earth features among which 
they live. Geographers study where people, animals, 
and plants live and their relationship with rivers, de- 
serts, and other earth features. Geographers also exam- 
ine where earth features are located, how they came to 
be there, and why their location is important. The word 
geography comes from the Greek word geographia, 
which means earth description. 

Geographers search for patterns in the distribution of 
features over the earth’s surface. They seek to discover 
the reasons for the patterns. For example, they may 
study dust storms and why they occur, or they may try 
to discover why some rivers flood more often than oth- 
ers. Geographers also look for patterns in human eco- 
nomic, political, and social activities and try to find out 
why these patterns exist. For instance, geographers 
analyse where cities are located around the world. They 
also determine the relationship between these locations 
and the climate, terrain, and other factors. 

Geographers want to know about the forces that 
create and change the landscape. For this reason, they 
study climate and the alterations caused by such natural 
forces as wind and water. Geographers are also inter- 
ested in how human beings change the earth. For exam- 
ple, they may analyse how the expansion of a city affects 
a nearby river. In addition, geographers examine the 
ways in which the surface of the earth has changed over 
time. They may study how a city has grown or how a 
river valley looked hundreds of years ago. 

_ Geographers use information gathered by scientists 
in many other fields, including geology, biology, anthro- 
pology, economics, physics, and sociology. They com- 
bine this material with data from their own research to 
answer questions about the earth's surface. They often 


Different types of geographers study the earth 
pher, /eft, collects information about peoples arou 
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record the results of their research on maps, which 
serve as their most basic tool. Geographers also rely on 
such other techniques as travel, photography, survey- 
ing, interviewing, and the use of statistics. 


What geographers study 


Geography considers four principal types of ques- 
tions. They deal with (1) location; (2) spatial relations; (3) 
regional characteristics; and (4) the forces that change 
the earth. 

Location. One of the main tasks of geographers is to 
identify and record the location of places, of earth fea- 
tures, and of human populations and activities. To do 
this, geographers have marked off the earth's surface 
with imaginary lines called meridians and parallels. 
These lines intersect at right angles to form a grid. Ge- 
ographers determine the location of features by a proc- 
ess of mathematical measurement called surveying (see 
Surveying). The information is transferred to a map, on 
which the grid has been drawn. Thus, geographers can 
identify the site of anything on the earth's surface. 

Spatial relations are the relations that places, earth 
features, and groups of people have with one another 
because of their location. Spatial relations may be im- 
portant in the development of a place and the activities 
of its people. For example, many industrial cities have 
developed along important transportation routes rather 
than near rich mineral deposits. 

Regional characteristics. Few people are satisfied 
to know only the location of a place. Most also want to 
know its characteristics. They are interested in the kinds 
of people who live there, how they build their cities, 
and how they use their land. They also want to know 
about its landforms and climate, and the types of ani- 
mals and plants that are found there. 


from different viewpoints. A human geogra- 
nd the world. A demographer, centre, studies 


births, deaths, and other facts about populations. An oceanographer, right, studies sea life. 
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Forces that change the earth. The earth's surface 
changes constantly. Human activities cause some 
changes. For example, people move from one place to 
another and new homes are built on land that was once 
farmland. Some changes result from natural forces, such 
as the water erosion that creates canyons or the ocean 
currents that alter a coastline. At times, human activities 
and natural processes combine to cause changes on the 
earth's surface. For example, the Sahara, a desert in 
northern Africa, has expanded partly because farmers 
have grazed their livestock too heavily on the neigh- 
bouring grassland region of the Sahel, and partly be- 
cause of several years of severe drought in the 1970's 
and 1980's. Geographers study such processes in order 
to discover how landscapes developed in the past and 
how they may change in the future. 


Divisions of geography 


Geographers organize their study of the earth in sev- 
eral ways. They may divide the field into regional or top- 
ical geography. They also may classify the branches of 
geography according to whether they deal with the 
physical environment or with human activity. 

Regional and topical geography. Regional geogra- 
phy deals with all or many of the geographic elements 
of a place or region. For example, geographers studying 
the character of the Persian Gulf region would examine 
its climate, landforms, and natural resources. They 
would also study its populations, religious differences, 
languages, and political divisions. 

Topical geography concentrates on the study of one 
earth feature or human activity as it occurs throughout 
the world, The worldwide patterns of soil quality and of 
railway transportation are two examples of the topical 
approach in geography. 

Physical geography is concerned with the locations 
of such earth features as land, water, and climate; their 
relationship to one another and to human activities; and 
the forces that create and change them. Physical geogra- 
phy includes geomorphology, climatology, biogeogra- 
phy, oceanography, and soil geography. 

Geomorphology is the study of landforms, including 
their distribution and origin and the forces that change 
them. For example, geomorphologists study where and 
why avalanches and earthquakes occur and how gla- 
ciers move. They also examine the relationship between 
landforms and human activities. 

Climatology concentrates on patterns of climate. Cli- 
matologists study such factors as temperature, precipi- 
tation, and humidity. They also study how climate 
changes and how it is affected by human activity. 

Biogeography consists of plant geography and zoo- 
geography. Plant geographers study patterns of vegeta- 
tion growth and how changes in climate, soil, and 
human activity affect such patterns. Plant geography is 
also called phytogeography. Zoogeographers study why 
certain animals live in one region and others in another. 
They also investigate the migration of animals and the 
factors that affect their movements. 

Oceanography includes the study of ocean currents, 
waves, and tides. Oceanographers also explore the ge- 
ography of the ocean floor. 

Soil geography deals with the distribution of various 
types of soils throughout the world. Soil geographers 


Geomorphologists study surface features of the earth and the 
forces that change them. These researchers are making a study 
of earthquakes in Scotland. They are using a theodolite, an in- 
strument for measuring angles to calculate distances. 


study how different kinds of soil influence the type and 
amount of crops produced in an area and how soils are 
affected by the agricultural methods used in an area. 

Human geography concentrates on patterns of 
human activity and on their relationships with the envi- 
ronment. Specialized fields of human geography in- 
clude cultural geography, population geography, social 
geography, urban geography, economic geography, po 
litical geography, and historical geography. 

Cultural geography examines the location and diffu- 
sion (spread) of beliefs, customs, and other cultural 
traits. For example, cultural geographers might study 
the diffusion of a set of religious beliefs. Or they might 
explore how a section of the earth has been changed by 
the cultural practices of the people living there. 

Population geography is concerned with patterns of 
population and the reasons for a change in those pat 
terns. Population geographers deal with birth and death 
rates, population movements, family size, and other sta 
tistical data. 

Social geography examines the relationships groups 
of people have with one another. Social geographers try 
to analyse how these social relationships affect the 
places where people live, work, and play. 

Urban geography deals with cities and other urban 
areas. Urban geographers examine how location may be 
important in the development of cities. They also may in 
vestigate where different groups live within a city or 
why slums develop where they do. 

Economic geography is concerned with the location 
and distribution of such economic activities as mining, 
manufacturing, and agriculture. Economic geographers 
study the spatial relations and the environmental and 
human factors that affect the development and growth 
of these activities. Such factors include transportation, 
labour supply, climate, and resources. 


Political geography deals with the ways people in dif- 
ferent places make decisions or gain and use power 
within a political system. Political geographers study 
such topics as changes in political boundaries, prob- 
lems of political instability, and patterns of voting. 

Historical geography studies how places looked in 
the past. Historical geographers also deal with how 
places and patterns of human activity have changed 
over time and the geographic forces that caused the 
changes. 


How geographers work 


Geographers use specialized research methods to 
study earth features and human activities. These meth- 
ods include (1) field study, (2) mapping, (3) interviewing, 
(4) quantitative methods, and (5) the use of scientific in- 
struments. 

Field study. Since ancient times, people have relied 
on direct observation as a means of learning about the 
earth's surface and the patterns resulting from human 
activity. Today, direct observation remains an important 
research method for geographers. They often travel to a 
region to answer specific questions about that area or to 
learn about unfamiliar geographic relationships. For ex- 
ample, geographers may study the appearance of an 
area to help plan new buildings or parks. Or they may 
observe a farming area suffering from erosion. 

_ Mapping is one of the geographer's most basic activ- 
ities. Many aspects of geographic research can be 
shown on maps. Geographers select complex pieces of 
information about an area and present it in simplified - 
form on a map. In this way, they can easily describe the 
location, characteristics, and patterns of geographic ele- 
ments. Geographers who specialize in designing maps 
are called cartographers. See Map. 

Interviewing. Some questions geographers ask can- 
not be answered by observation alone. At times, geogra- 
Phers want to study attitudes people have toward cer- 
tain places or how their surroundings are affected by 
their beliefs and activities. They obtain this information 
by interviewing groups of people. Researchers usually 
do Not interview the entire group. Instead, they inter- 
view a portion of the group scientifically selected to re- 
flect the entire population. The process of selecting sub- 
jects from an area is known as spatial sampling. 

Quantitative methods. With the aid of computers, 
geographers often test their research by using quantita- 
tive (mathematical and statistical) methods. Such meth- 
ods enable them to simplify complex information and to 
Present it in a form that is more easily understood. 
Quantitative methods also help geographers find pat- 
la in geographic elements and determine which fac- 
t s affecting a particular element are the most impor- 
ant. Maps also can be drawn by a computer. 

The use of scientific instruments is necessary to 
mneh geographic research. Geographers use remote 
se devices to identify and study hard-to-reach or 
me arge physical features. Such devices are instru- 
in that observe and record information from a dis- 
ve e. These devices include aerial and satellite cam- 

i te infrared (heat sensitive) film, and radar. Aerial and 
atellite cameras record information about weather sys- 


tems, patterns of vegetation growth, and the existence 
of pollution, 
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Infrared photography reveals information that is invis- 
ible to the human eye. For example, infrared photo- 
graphs show diseased and healthy trees in different col- 
ours, even though the trees appear the same to the 
human eye. Airborne radar can produce photographs 
that are similar to aerial photographs, regardless of the 
weather or time of day (see Radar [Pulse radar). 

Some scientific instruments used by geographers 
measure environmental characteristics. For example, 
weather gauges measure and record temperature, hu- 
midity, wind speed and direction, and air pressure. 

Geographers use surveying equipment to identify the 
precise location of surface features and to measure their 
distance from other features. Some earth features are so 
large or change so slowly that geographers can study 
them best by building a small-scale model of the fea- 
ture. Geographers use models to study such geographic 
processes as the flow of rivers, wind erosion, the move- 
ments of glaciers, and the effects of tornadoes. 


History 


Beginnings. Since earliest times, human beings have 
explored the world around them. Many ancient peoples, 
including the Egyptians and Phoenicians, travelled 
through much of Europe and Africa. These ancient ex- 
plorers journeyed primarily for reasons of trade and 
conquest. However, as they travelled to unfamiliar areas, 
they added to what was known about those places. They 
also became more skilled in mapping. Early maps were 
simply crude drawings that showed distance and direc- 
tion. As travel became more common, maps became 
more accurate and detailed. 

The ancient Greeks were the first people of the West- 
ern world to study geography in a systematic way. They 
attempted to explain how the geographic characteristics 
of a region affected the activities of the inhabitants. Be- 
ginning in the 600s B.C, the Greeks mapped the sea- 
coasts of their own region and sailed throughout the 
Mediterranean Sea. About 200 B.C., the Greek mathema- 
tician Eratosthenes calculated the circumference of the 
earth. His calculation was wrong by only about 80 kilo- 
metres. About two hundred years later, Strabo, a Greek 
scholar, wrote a 17-volume geography of what was then 
the known world. 

The Romans also contributed to the study of geogra- 
phy during their extensive military campaigns. In the 
AD. 100s, the geographer Ptolemy became famous for 
his mapping skills and his studies of astronomy. Al- 
though many of his theories were later proved to be 
wrong, people believed them for centuries. In fact, his 
error in estimating the distance between Spain and 
China encouraged Christopher Columbus to make his 
famous voyage in 1492. Columbus, an Italian sea captain, 
sailed from Spain in search of a westward sea route to 
Asia. Instead, he landed in America. 

In the early Middle Ages in Europe, a period that 
lasted from about the 400's to the 900, much of the 
geographic knowledge recorded by the Greeks and Ro- 
mans was lost. However, the Muslims of the Middle East 
and North Africa continued to study geography and to 
make discoveries of their own. 

Era of exploration. During the late Middle Ages, 
which lasted from about the 1000's to the 1500s, Europe- 
ans began to travel outside their own region. Many sol- 
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Geographical exploration need not require travelling to dis- 

tant places. A hike through nearby woods or along a stream can 
provide curious students with much information about the land 
features and the animal and plant life of their geographical area. 


diers travelled to the Middle East on the Crusades, a se- 
ries of expeditions to free the Holy Land from the Mus- 
lims. During the 1200s, the Italian trader Marco Polo 
journeyed to China. He recorded his adventures in a 
book that includes geographic information about the 
lands he visited and their inhabitants. However, before 
about 1400, most Europeans knew little about world ge- 
ography. Many maps of this period show huge, un- 
known areas decorated with drawings of dragons, sea 
serpents, and other imaginary creatures. 

During the 1400's and 1500s, the Spaniards and Portu- 
guese began to make long voyages of exploration. In 
1492, Columbus landed in America. Vasco da Gama, a 
Portuguese navigator, sailed around the southern tip of 
Africa in 1497 and reached India in 1498. In 1519, an- 
other Portuguese navigator, Ferdinand Magellan, set 
out on an expedition to sail around the world. Magellan 
was killed on the journey, but one of his ships com- 
pleted the voyage. Also at this time, the Dutch, English, 
and French began to explore unfamiliar lands. These 
voyages resulted in an explosion of new information 
about geography. 

From the 1500s to the early 1800's, European explor- 
ers mapped many regions of North and South America. 
Also during the 1800's, Europeans probed the interior of 
Africa. During the early 1900s, expeditions revealed 
more information about the Middle East and the North 
and South poles. Since then, geographers have contin- 
ued to explore the poles. They also have investigated 
the ocean floors and they have mapped its main fea- 
tures. For additional information about the exploration 
of the earth, see Exploration. 

The growth of geography. Until about the 1820's, 
geography and geology were considered the same field 
of study. But then, they each became established as sep- 
arate fields. Geography achieved such status largely be- 


cause of the work of the German geographers Baron Al- 
exander von Humboldt and Karl Ritter. 

Until about 1920, most geographers were physical ge- 
ographers. Gradually, geographers began to emphasize 
the relationships between earth features and human ac 


tivity. The American geographer Ellen Churchill Semple | 


defined geography as the study of the environments in- 
fluence on human history. Carl O. Sauer, also of the 
United States, studied the diverse ways in which people 
of different cultures arranged their physical surround- 
ings. 

‘During the 1930's, the German geographer Walter 
Christaller examined the reasons for the growth and dis- 
tribution of human settlements. In the 1950's, Torsten 
Hagerstrand of Sweden developed theories for predict 
ing the diffusion of human customs. 

Recent developments. Since the 1950's, the study of 
geography has changed greatly. Many geographers 
have chosen to study human geography, especially 
urban and economic geography, rather than physical 
geography. Such specialists stress the importance of 
planning the growth of urban areas and the wise man- 
agement of natural resources. In addition, geographers 
have made greater attempts to predict how physical and 
human processes will affect the earth in the future. To 
do this, many rely on mathematical and statistical tech- 
niques and on the use of computers. Others continue to 
depend chiefly on field study. 


Study aids 
Related articles in World Book include: 
Geographers 
Humboldt, Baron Ptolemy 
von Strabo 


Mercator, Gerardus 


Physical features 


See Desert; Island; Lake; Mountain; Ocean; River; Volcano; 
Waterfall; and their lists of Re/ated articles. 


Other physical geography articles 


Climate Hydrography 
Continent Meteorology 
Earth Season 
Ecology Soil 
Geodesy Weather 
Geomorphology 

Human geography 


See the various articles on continents, countries, states, and 
provinces. A complete list of countries appears in the World ar- 
ticle. See also: 


Country 
Culture 
Geopolitics 
Immigration 
Races, Human 


Other related articles 
National Geographic Society 
Royal Geographical Society 
World (Physical features of 
the world; graphs: Facts 
about the world’s physical 
features) 
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icc is the study of the earth's features, its formation, and the forces that change it. Soil, /eft, 

pend “ig of the earth's land surface. Lava erupting from a volcano, top right, hardens into rock. 

A E ottom right, moves slowly over the earth, flattening huge areas and gouging out lakes 
valleys. The rocks and soil a glacier leaves behind also alter the surface of the land. 


Geology 


aog is the study of the earth. Geology tries to ex- - 
iets ae earth was formed and how it changes. Sci- 
rs called geologists study rocks, soils, mountains, 
at oceans, caves, and other parts of the earth. The 
td geology comes from Greek words meaning earth 
and discussion. 
nae probably was formed more than 4} billion 
Man se has changed in many ways since then. 
ria s ese changes take place slowly, and will con- 
raised a Ae as the earth lasts. Huge land areas are 
Giociated moved to create mountains. Earthquakes are 
eats rahe these and other general changes on the 
aite ace. Hot melted rock called lava flows from 
oe es i then cools and hardens into crystals, 
ciers bs ayer of rock. Great rivers of ice called gla- 
soil ward, down from mountains, carrying rocks and 
rocks em. When the glaciers melt, they leave the 
ne and soil behind them on the lowlands or in the 
ean. 
song changes the earth. Waves along the 
ivers ¢ ne away the land gradually and continuously. 
mud ane away mountains piece by piece, and carry the 
across th sand to the oceans. The movement of water 
that Sada ocean floor spreads layers of mud and sand 
lowland ually harden into stone. Rivers also carry soil to 
Ss S, where it creates rich farmland. 
me geologists study fossi/s—the remains of animals 


and plants that have lived and died on the earth. Fossils 
help people learn how life on earth developed. 

There are two main fields of geology: (1) physical ge- 
ology and (2) historical geology. Physical geology is the 
study of the materials that make up the earth, and the 
forces that shape the earth. Historical geology deals 
with the history of the earth. Many problems are a part 
of both fields, and physical and historical geology are 
usually studied together. 

This article deals with geology as a field of study. To 
find out what geologists and other scientists have 
learned about the materials that make up the earth, and 
the history of the earth, see the article on Earth in World 


Book. 
History 


The ancient Greeks were the first people to write 
about the earth. Many of their writings were a mixture of 
facts, superstitions, legends, guesses, and the beliefs of 
the time. In the 500s B.C., the philosophers Thales and 
Anaximander declared that fossil fish were remains of 
former life. They also realized that water helps shape 
land areas by depositing sand and mud at the mouths of 
rivers. In the 400s B.C., Herodotus, a historian, observed 
how water shapes the land. He believed that marine fos- 
sils in Lower Egypt were evidence that the sea had once 
covered the land. Empedocles, a philosopher of the 
400s B.C, thought the inside of the earth was a hot 
liquid, and that all things came from earth, air, fire, or 
water. The great philosopher Aristotle, who lived in the 
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300s B.C., believed the earth had grown like a living 
thing to its present size. His pupil, Theophrastus, wrote 
a paper called “Concerning Stones.” This work gathered 
together for the first time all known information about 
rocks, minerals, and fossils. Strabo, a geographer and 
historian, wrote a 17-volume Geography about 7 B.C. He 
recognized that the rising and sinking of lands result 
partly from volcanoes and earthquakes. 

The Romans contributed writings on geology that 
were more realistic than those of the Greeks. But the 
Roman writings also contained much superstition and 
guessing. Many of these works described mineral ores, 
mineral trading, and mining in the far-reaching Roman 
Empire. In the A.D. 60's, Lucius Seneca, a philosopher, 
wrote Quaestiones Naturales, which contained detailed 
information on earthquakes, volcanoes, and surface and 
underground waters. 

The 37-volume Historia Naturalis by Pliny the Elder 
covered all Roman knowledge about rocks, minerals, 
and fossils. Pliny died in A.D. 79 while observing the 
eruption of the volcano Vesuvius, which destroyed the 
towns of Pompeii and Herculaneum. His nephew and 
adopted son, Pliny the Younger, made an accidental 
contribution to geology. In letters about his uncle's 
death, he wrote an account of the eruption and the 
earthquake that accompanied it. 


The branches 
of geology 


The Roman Empire ended in the A.D. 400s, and little 
scientific advancement took place for about 600 years. 
Then, in the early 1020's, an Arabian doctor named Avi- 
cenna wrote an important book on earth erosion (wear- 
ing away) and on the origins of rocks, meteorites, and — 
mountains. He wrongly believed that nature continual 
tries to produce living things from nonliving things. He” 
concluded that fossils were unsuccessful attempts by 
nature to form plants and animals. 

The Renaissance was a period of renewed interest 
in many fields of learning, including the study of the 
earth. Georgius Agricola, a doctor from Saxony, made 
the most important contributions to geology during tt 
Renaissance. He published works on minerals, fossils, 
mining, and metallurgy (the science of metals). Agrico- 
la's books included De Natura Fossilium (1546) and De 
Re Metallica (1556). De Re Metallica became the basis of 
modern books on metallurgy and mining. i 

Nicolaus Copernicus, a Polish-born astronomer, be- 
lieved that the earth was a moving planet. He suggested! 
that it rotated on its axis every 24 hours and revolved 
around the sun once a year. Copernicus also said that 
the planets circled the sun and that the moon revolved 
around the earth. In the early 1600's, Galileo, an Italian 
astronomer, supported these beliefs with discoveries ht 
made with his telescope. Galileo also discovered that 


Traditionally, geology has been divided into two major fields. Physical geology is the study of the 
materials that make up the earth, and the forces that shape the earth. Historical geology is the 


study of the history of the earth. This chart defines 17 important branches of geology. Many of 
these branches are closely related, and four branches are considered part of both physical and 
historical geology. The chart also shows that geology is related to other sciences. 


Physical geology 


Economic geology—the study of coal, metals, and other geologic materials useful to industry 
Environmental geology—the application of geologic principles to environmental problems 

the study of the substances in the earth and the chemical changes they undergo 
Geophysics—the study of the earth's interior, its magnetic and electrical properties, and the way it 


transmits such energy as earthquake waves 


Hydrology—the study of the movement and distribution of the earth's waters 


Mineralogy—the study of minerals 


the study of the oceans and life in the oceans 
Petrology—the study of igneous, metamorphic, and sedimentary rocks 


Structural the stu 
causes of changes in these roc! 


the study of the chemical and physical properties of the planets 
of the positions and shapes of rocks deep in the earth, and the 


Pataoontobogy—tho sty of foal oe 


Stratigraphy—the sdy ofthe layers crock the eat crust i 


~ 
gravity pulls all objects toward the earth with the same 
acceleration (rate of gathering speed), regardless of 
their weight. Galileo's experiments were the foundation 
on which the English scientist Sir Isaac Newton devel- 
oped the law of universal gravitation in 1687 (see Gravi- 
tation [Newton's theory of gravitation). 

Nicolaus Steno, a Danish doctor, made a great geo- 
logical observation in 1669. He demonstrated that strata 
(layers) of rock are always deposited with the oldest lay- 
ers on the bottom and the youngest layers on the top. 
This law of superposition helps scientists determine the 
order in which geologic events took place. 

The rock dispute. In the late 1700's and early 1800s, 
a dispute developed among geologists about how rocks 
are formed. Abraham Gottlob Werner, a German miner- 
alogist, believed that an ocean once covered the entire 
earth. Werner and his followers declared that chemicals 
in the water slowly settled to the bottom, where they 
formed layers. The oldest, bottom layer was supposedly 
composed of granite. These theorists thought the earth 
had been formed completely by the settling of chemical 
materials as ocean waters gradually filled in and evapo- 
rated. They also thought that no further changes in the 
earth would ever occur. Werner and others who based 
their ideas on the notion that all rocks were formed 
from a global ocean were called Neptunists—after Nep- 
tune, the Roman god of the sea. 

Awidely different idea was held by James Hutton, a 
Scottish doctor. Hutton and his supporters believed that 
some rocks were formed by the cooling of hot lava from 
volcanoes. These people were called Plutonists—after 
Pluto, the Greek god of the Lower World. In 1785, ina 
work called Theory of the Earth, Hutton presented the 
Principle of uniformitarianism. He claimed that the earth 
was gradually changing, and would continue to change 
in the same ways. He said these changes could be used 
to explain the past. He died in 1797 before other scien- 
tists accepted his ideas. Then, in 1802, John Playfair, a 
Scottish mathematician, published /Mustrations of the 
Huttonian Theory. This work presented Hutton’s ideas 
Clearly and with attractive illustrations. It became a lead- 
'ng guide to geological thinking. 

Even at the height of the dispute, the Neptunists ig- 
nored the work of Nicolas Desmarest, a French geolo- 
Gist. In 1765, Desmarest had shown that the rocks of the 
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Auvergne region of south-central France were volcanic. 
The argument was settled in the early 1800s after two of 
Werner's most famous students, Leopold von Buch and 
Alexander von Humboldt, joined the Plutonists. Von 
Buch and von Humboldt switched sides after visiting 
several locations, including the Auvergne region and 
Mount Vesuvius, the Italian volcano. From then on, Plu- 
tonism was the belief accepted by most scientists. 

Experimental geology began as a result of the 
friendship between Hutton and Sir James Hall, a Scottish 
geologist and physicist. Hall became interested in prov- 
ing Hutton’s ideas. He set up experiments in which he 
melted rock in large furnaces, much as it would be 
melted in a volcano. Hall found that melted limestone, 
upon cooling, formed marble, and that volcanic rock 
formed granite. His work showed that Hutton’s idea— 
that the earth gradually changes—was correct. 

William Smith, an English civil engineer, was the first 
to use fossils to tell the age of rock strata. While survey- 
ing and building canals in southern England during the 
late 1700's, Smith had seen layers of rock containing fos- 
sils. He proved that the same kinds of fossils were found 
in the same strata—even in different locations. In 1815, 
Smith published the first geological maps showing the 
strata of England. 

Baron Georges Cuvier, a French naturalist, and Alex- 
andre Brongniart, a French geologist, published a book 
in 1822 that described the geology and fossils of the 
Paris region. They found that each layer of rock con- 
tained certain groups of fossils and that they could trace 
these layers throughout the region. 

In 1830, Sir Charles Lyell, a Scottish geologist, pub- 
lished the first volume of a three-volume textbook called 
Principles of Geology. \t was one of the most important 
events in the development of geology, and greatly influ- 
enced other scientists. Lyell supported Hutton’s princi- 
ple of uniformitarianism, which had not been widely ac- 
cepted by scientists. 

Louis Agassiz, a Swiss-born naturalist, studied Euro- 
pean glaciers in the 1830's and 1840's. He believed that a 
huge sheet of ice had once extended from the North 
Pole to central Europe. Agassiz explained how the slow- 
moving bodies of ice change the earth's surface. 

In 1846, Robert Mallet, an Irish-born engineer, began 
the scientific study of earthquakes. He also discovered 


A petroleum geologist uses 
a variety of methods to locate 
deposits of oil and gas under 
the earth's surface. This geolo- 
gist has just blasted away a 
layer of rocks in her explora- 
tion for petroleum. 
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how to measure the speed of vibrations that he pro- 
duced in the earth by exploding gunpowder. 

Ernest Rutherford, an English physicist, suggested in 
1905 that the half-life of radioactive minerals could be 
used to calculate the age of minerals (see Radio- 
carbon). In 1915, Arthur Holmes, a Scottish geologist, 
published Radioactivity and the Measurement of Geo- 
logical Time. This was the first of many works that dealt 
with the use of radioactivity to determine the age of 
rocks. 

In 1968, a group of American scientists proposed the 
theory that the earth’s outer shell consists of large rigid 
plates that are in continual motion. This theory, called 
plate tectonics, helped support the idea that the conti- 
nents move about on the earth's surface. It is one of the 
most exciting ideas in geology, because it helps explain 
such geological features as the occurrence of moun- 
tains, volcanoes, and earthquakes. The theory of plate 
tectonics is a development of the older theory of conti- 
nental drift. See Tectonics. 


Study aids 


Related articles. For detailed information about the earth, 
see Earth and its list of Re/ated articles and its table: Outline of 
the earth's history. See also the following articles: 


Biographies 
Copernicus, Nicolaus Lyell, Sir Charles 
Cuvier, Baron Newton, Sir Isaac 
Empedocles Pliny (family) 
Fuchs, Sir Vivian E. Silliman, Benjamin 
Galileo Strabo 
Hutton, James Werner, Abraham G. 
Branches 
Geochemistry Petrology 
Geodesy Radiogeology 
Geomorphology Seismology 
Geophysics Speleology 
Palaeontology 
Other related articles 
Basalt Mountain 
Coal Ocean 
Continental drift Petroleum 
Earthquake Prehistoric animal 
Erosion Prehistoric people 
Fossil Prospecting (picture) 
Gas (fuel) Radioactivity 
Geography Rock 
Gravitation Soil 
Mineral Volcano 
Mining 


Geomagnetic North Pole. See North Pole. 
Geomagnetic South Pole. See South Pole. 
Geomagnetism. See Earth (The earth's magnetism). 
Geometric progression. See Progression (Geo- 
metric progressions). 

Geometric style is a term for a number of ancient 
and modern styles in art. Each style is characterized by 
distinctive abstract, or geometric, decoration. 

The geometric style is often applied to ceramics, es- 
pecially to Greek art from 900 to 700 B.C. In this period, 
artists preferred straight-sided, angular ornamentation 
over realistic forms. Even when they used figures and 


scenes, they created them in a stylized, strict, orderly 
design. The ancient Etruscans also worked in a geomet: 
ric style during this period. American Indians have dec- 
orated baskets and other crafts with geometric designs. 
Modern artists have also used the style. See also Bask 
making (picture: Twining). 

Geometry is a branch of mathematics. It involves 
studying the shape, size, and position of geometric fig- 
ures. These figures include p/ane (flat) figures, such as 
triangles and rectangles, and so/id (three-dimensional) 
figures, such as cubes and spheres. 

The name geometry comes from two Greek words 
meaning earth and to measure. The earliest uses of ge- 
ometry included measuring lengths and areas of land. 
Most scholars believe that the people of ancient Egypt 
were the first people to make extensive use of the prin- 
ciples of geometry. 

Geometry is important for many reasons. The worldis 
full of geometric shapes. For example, snowflakes are 
shaped like hexagons (six-sided figures), and earth- 
worms are shaped like cylinders. Houses and buildings 
have rectangular walls, and many bridges have triang 
lar supports. Because geometric shapes are all around 
us, we can better understand and appreciate our world 
by knowing something about geometry. 

Geometry also has practical applications in many 
fields. For example, architects and carpenters must un- 
derstand the properties of geometric objects to con- 
struct stable and attractive buildings. Navigators of ae 
planes, ships, and spacecraft rely on geometric ideas to 
chart and follow the correct course. Designers, engi- 
neers, metalworkers, and photographers also use geo- 
metric principles in their jobs. 


Geometry as a logical system 


Deductive reasoning is important in the study of ge- 
ometry. Deductive reasoning begins with statements 
that are already accepted as true. These truths are then 
combined in a logical way to reach a conclusion. Whe 
the original statements are true, correct deductive rea- 
soning always leads to true conclusions. 

Here is an example of deductive reasoning: Suppose 
we wish to prove that the sum of the measures of the 
angles of a quadrilateral (four-sided figure) is 360°. we 
could begin with two facts that we know are true: (1) Any 
quadrilateral can be divided into two triangles, and (2) 
The sum of the measures of the angles of any triangle i 
180°. Reasoning deductively, we may conclude that 
sum of the measures of the angles of a quadrilateral 
must equal 2 X 180’—that is, twice the sum of the me 
ures of the angles of a triangle, or 360°. In quadrilateral 
ABCD below, the measure of angle 1 (symbol, mal) + 
m2. + m43 = 180°, and mZ4 + m5 + m6 = 180". 
Thus, m41 + mZ2 + m3 + mZ4 + m45 + m46 = 2 


Because we have reasoned logically from known facts, 
we may be certain that our conclusion is true. 

Deductive reasoning is one of two main types of rea- 
soning. The other type is called inductive reasoning. For 
an explanation of inductive reasoning, see Inductive 
method. 

Axiomatic organization. Geometry is organized as 
an axiomatic system. Such a system is based on state- 
ments that are accepted as true. From these truths, we 
can reason deductively to prove statements about 
classes of things. In geometry, those things are geomet- 
ric figures. Any axiomatic system consists of three sets 
of elements: (1) terms, (2) axioms, and (3) theorems. 

Terms. The terms of geometry fall into two catego- 
ries: undefined and defined. Undefined terms, such as 
point, line, and plane, form the basic building blocks of 
the axiomatic system of geometry. We consider points, 
lines, and planes to be exact, but the pictures we draw 
of these and other figures are only approximate. For ex- 
ample, in geometry, a point has a position in space, but 
no size at all. A line has length, but no width. On paper, 
however, a dot representing a point must have some 
size, and even the finest line has width. 

Undefined terms can be used in defining other terms. 
For example, /ine segment AB (symbol, AB), shown 
below, can be defined as the set of points A and B and 
all points between A and B on line AB (AB). Similarly, ray 
AB (AB) can be defined as the part of line AB that con- 


a point A and all points on the same side of the line 
as B. 


> 
A . B 


Axioms, also called postulates, are statements that are 
assumed to be true and are therefore accepted without 
proof. An example of an axiom is the statement for every 
pair of distinct points, there is exactly one line that con- 
tains them, 

The Greek mathematician Euclid developed the first 
set of geometric axioms about 300 B.C. in his book 
called the Elements. The Elements formed the basis of 
geometry textbooks well into the 1900s. In 1932, an 
American mathematician, G.D. Birkhoff, introduced an 
Improved set of axioms. 
usyneorems are statements that can be proved true by 
Pe r adedudtive reasoning. A step-by-step procedure is 
ve in proving a theorem. Each step involves a refer- 

x ce to a definition, an axiom, a previously proven theo- 

m, or some other information already given. 

An example of a theorem is the statement, discussed 
Proricundy, that the sum of the measures of the angles of 
Phaeton is 360°. In proving this theorem, a person 
ie. refer to the axiom Any quadrilateral can be di- 
hear into two triangles and to the previously proven 
ti em The sum of the measures of the angles of any 

Tangle is 180° 


Properties of geometric figures 


Congruence. Many important axioms and theorems 
a amety deal with facts about congruent figures. 
Ngruent figures are figures that have the same size 


in 
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and shape. The notion of congruence is important in 
many areas of our lives. In the mass production of auto- 
mobiles, for example, all the front bumpers for a certain 
model of car must be congruent. If they were not con- 
gruent, workers could not efficiently assemble the front 
of cars of the same model. 

The simplest types of congruent figures include con- 
gruent line segments and congruent angles. Because all 
line segments have the same shape, congruent line seg- 
ments are defined as those that have the same length. 
Two angles are congruent if they have the same meas- 
ure. In the illustration below, for example, angle CED is 
congruent to angle XYZ, since each measures 45°. To ex- 
press this congruence relationship symbolically, we 
write ZCED=LXYZ. 


G x 
Z 45°, 
R 45° 
r Y 


To establish the congruence of two triangles, we 
must set up a correspondence between the triangles’ 
vertices—that is, the points where two sides meet—and 
between the sides of the triangles. In other words, the 
vertices and the sides of the two triangles must be 
paired in such a way that the matched angles and sides 
are congruent. Suppose we know that in the triangles 
ABC and EDF below, 4B=<D, LC=LF, LA=LE, BC=DF, 
AB=ED, and AC=EF. We could then conclude that trian- 
gles ABC and EDF are congruent (AABC=AEDAI. 


B D 
A aS F N E 

Certain axioms and theorems specify necessary and 
sufficient conditions for the congruence of triangles. For 
this reason, it is not always necessary to show that all 
corresponding angles and sides are congruent in order 
to prove that two triangles are congruent. For example, 
the side-angle-side (SAS) axiom states that if two sides 
and the angle included between them are congruent to 
two sides and the included angle of another triangle, 
then the two triangles are congruent. Although it is pos- 
sible to define the congruence of figures other than tri- 
angles, most work with congruence in geometry fo- 
cuses on triangles. 

Similarity. The triangles ABC and HJK at the top of 
the next page are examples of similar figures. Notice that 
Hj measures 2 units, and is twice as long as AB, which_ 
measures 1 unit. Symbolically, we write m(H/ )=2mlAB). 


Furthermore, mHK)=2m\AO) and m(/K)=2m(B0O. Finally, 
the diagram also shows that LA=LH, LC=LK, and 
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2B=J.\n other words, the corresponding angles are 
congruent, and the corresponding sides are propor- 
tional. The sides of two figures are said to be propor- 
tional when the ratios of their corresponding sides are 
equal. The value of this ratio is called the constant of 
proportionality. For triangles ABC and HJK above, the 
constant of proportionality is 2. To express the similarity 
between triangles ABC and HJK, we write A ABC~AHJK. 
Two geometric figures of any kind are said to be similar 
if their corresponding angles are congruent and their 
corresponding sides are proportional. 

The notion of similarity has many important applica- 
tions. For example, maps and scale drawings are based 
on the idea of similarity, as are the reduction and en- 
largement of drawings and photographs. 


Some basic geometric constructions 


People have been interested in methods of construct- 
ing geometric figures since the time of the ancient 
Greeks. The Greeks established the practice of using 
only a compass and a ruler to make geometric construc- 
tions. The following constructions can be made by using 
only those instruments. 

Bisecting an angle. Suppose we want to bisect (di- 
vide into two equal parts) angle AOC, below. Place the 
point of a compass on point O and draw an arc that in- 
tersects the sides of the angle at points X and Y. Extend 


(0) Y C 


the width of the compass to a length greater than half 
the distance from X to Y. Place the compass point on X 
and draw an arc in the interior of ZAOC. Repeat, with the 
compass point on Y. Draw ray OP. This ray bisects 
ZAOC, creating two congruent angles, ZPOA and ZPOC. 
Bisecting a line segment. To bisect line segment 
AB, below, set the compass width at greater than half 


the length of AB. Put the compass point on point A and 


draw an arc above and below AB. Move the compass 
point to point B and repeat. Draw line XY. The point Z bi 
sects AB. Furthermore, XY is perpendicular to AB. 
Drawing a perpendicular to a line. Suppose we 
want to construct a perpendicular to line AZ froma 
point on the line (point P) (see the diagram below. Put 
the compass point on Pand draw arcs that intersect 
on either side of P (at points X and Y). Using X and Yas 
end points, bisect XY according to the directions giy 
above. The bisecting line, MN, is perpendicular to AB at 
point P. 


To construct a perpendicular to line AB from a point 
not on AB (point Q), place the compass point on Qand 
draw an arc that intersects AB (see the diagram below). 
The arc will intersect AB at two points (X and Y). Next, 


bisect XY to find the midpoint (M) of XY. OM is perpen- 
dicular to AB. 


Types of geometry 


The study of geometry can be approached in a num- 
ber of ways. For example, geometry may be Fuclidean 
or non-Euclidean, depending on the axioms used in the 
axiomatic system. Analytic geometry uses the same axi- 
oms as Euclidean geometry, but it employs algebraic 
methods in working with geometric figures. All geome 
tries that do not use algebraic methods are called syn- 
thetic geometries. 

Euclidean geometry is based on the axioms devel 
oped by Euclid in the Elements and on axioms later e- 
rived from Euclid’s axioms. Euclidean geometry can bê 
divided into plane geometry and solid geometry. Plane 
geometry involves the study of such two-dimension P 
figures as lines, angles, triangles, quadrilaterals, an dh 
cles. Solid geometry involves the study of three- 
dimensional figures, such as those illustrated on the 
next page. Topics studied in Euclidean geometry incl 
the congruence and similarity of triangles and other 
geometric figures, and the properties of parallel and 
perpendicular lines. Other topics include the prope 


Cylinder 


Pyromid 


Cone 


of circles and spheres and the measurement of the area , 


or volume of figures. 

One of the most famous axioms in Euclidean geome- 
try is Euclid’s parallel axiom, also known as Euclid's fifth 
axiom or the parallel postulate. One way of stating the 
parallel axiom is through a point not on a given line, 
only one line can be drawn parallel to the given line. For 
example, in the illustration below, line /is the only line 
parallel to line AB that can be drawn through point P. 

During Euclid’s time, and for centuries thereafter, 


mathematicians attempted to prove that the parallel 
axiom could be derived from Euclid’s other axioms. In 
the 1800s, however, mathematicians discovered that the 
parallel axiom cannot be proved from the other axioms. 
This discovery led to the creation of geometric systems 
in which the parallel axiom was replaced by other axi- 
oms. Such systems are called non-Euclidean. 
Non-Euclidean geometry. One basic type wus 
Euclidean geometry is called hyperbolic geometry. n it, 
te parallel axiom is replaced by the following axiom: 
rough a point not on a given line, more than one line 
may be drawn parallel to the given line. 
i in one model of hyperbolic geometry, plane is de- 
lin ed as a set of points that lie in the interior of a circle. 
Ted s defined as a chord of a circle. And parallel lines 
i efined as lines that never intersect. In the diagram 
$ the right, therefore, 
res l,m, and n are all con- 
= ered parallel to line AB, 
: en though they all pass 
ki rough the same point, P. 
Yperbolic geometry is 
Sometimes called Lo- 
cachevskian geometry, be- 
; ae itwas developed—in 
© early 1800's—by the 
pastan mathematician 
ikolai Lobachevsky. 
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Another basic type of non-Euclidean geometry, ellipti- 
cal geometry, replaces the parallel axiom with the state- 
ment through a point not on a given line, there are no 
lines that do not intersect the given line. \n other words, 
in elliptical geometry, parallel lines do not exist. 

In one model of elliptical geometry, /ine is defined as 
the great circle of a sphere. A great circle is any circle 
that divides a sphere into equal halves. Any two such 
circles on a sphere must intersect. In the sphere on the 
right, the great circle 
ABCD intersects the great P 
circle PCQA. Elliptical ge- 
ometry is also called Rie- 
mannian geometry. \t was 
developed in the mid- B D 
1800's by the German 
mathematician Georg Frie- 
drich Bernhard Riemann. 

Because one important 
use of the figures and prin- Q 
ciples of geometry is to de- 
scribe the physical world, 
we might ask which type of geometry, Euclidean or non- 
Euclidean, provides the best model of reality. Some situ- 
ations are better described in non-Euclidean terms, such 
as aspects of Albert Einstein's theory of relativity (see 
Relativity [General relativity theory)). Other situations, 
such as those related to building, engineering, and sur- 
veying, seem better described by Euclidean geometry. 

Analytic geometry is a method of studying the 
properties of geometric figures by using algebraic tech- 
niques. Analytic geometry deals with the same subject 
matter as Euclidean geometry, but provides simpler 
ways of proving many theorems. It plays an important 
role in trigonometry and calculus. 

Analytic geometry makes use of a coordinate system, 
such as the one illustrated in the figure below. This sys- 
tem, also called the rectangular system or Cartesian sys- 
tem, consists of two perpendicular number lines in a 
plane. Points of a geometric figure are located in the 
plane by assigning each point two coordinates (num- 
bers) on the number lines x and y. The x-coordinate, 
called the abscissa, gives the location of the point along 
the x-axis (horizontal number line). The y-coordinate, 
called the ordinate, locates the point along the y-axis 
(vertical number line). 

For example, the paired coordinates for point A in the 
figure below are (2,1). This means that point A is two 
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units to the right of the y-axis and one unit directly 
above the x-axis. In addition, the figure shows several 
other points—8, C, and D—and their coordinates. There 
is a one-to-one correspondence between all the points 
of the plane and ordered pairs of numbers (x,y) on the x- 
and y-axes. 

We can describe geometric figures in terms of coor- 
dinates by devising algebraic equations that represent 
the points that make up the figures. For example, the 
equation 2x + y = 2 has many solutions of the form 
(wy), such as (— 2,6), (—1,4), (0,2), (1,0), and (2,—2). If 
these points are plotted on a coordinate graph and then 
connected with a smooth line, they are found to lie on a 
straight line. A graph of solutions of the equation is 
shown below. Any point (x,y) that lies on the line has co- 
ordinates that satisfy the equation 2x + y = 2, and any 


pair of numbers (x,y) that satisfy the equation will be a 
point on the line. Other plane geometric figures also 
have their own equations and can be graphed on a co- 
ordinate system. These figures include conic sections. 
Conic sections are types of curves formed by the inter- 
section of planes and cones. They include circles, ellip- 
ses, and parabolas. 


History 


Earliest forms of geometry. The exact origins of ge- 
ometry are not known. However, records of the ancient 
Egyptians and the Babylonians indicate that they were 
aware of some geometric principles as long as 5,000 
years ago. The Egyptians developed geometric ideas 
that could be used to reestablish land boundaries after 
the annual flooding of the Nile River. The Egyptians also 
used geometry in building the pyramids. 

Like the Egyptians, the Babylonians were interested 
primarily in the practical applications of geometry, such 
as the methods of measurement needed for building 
and surveying. The Babylonians also were aware of the 
ideas later expressed in certain geometric theorems, in- 
cluding the Pythagorean Theorem (see Pythagorean 
Theorem). 

Greek geometry. Two Greek philosophers who 
lived during the 500s B.C.—Thales and Pythagoras—in- 
fluenced the later development of geometry. Thales is 
credited with having created the first deductive proof of 
a theorem. Pythagoras, often called the father of mathe- 
matics, founded a school in which mathematics was 
studied extensively. He formulated the Pythagorean The- 
orem. 

In the 300s B.C, the Greeks became the first people 


to study mathematics from a theoretical point of view, 
and not simply for its practical applications. This change 
in emphasis was largely due to the influence of the 
Greek philosopher Plato and the students at his Acad- 
emy. Plato's most lasting contribution to mathematics 
was his insistence on the use of deductive reasoning in 
proving geometric theorems. He argued that because 
the senses can be fooled, a person should use reason, 
instead of physical diagrams, to prove geometric theo- 
rems. Also during the 300s B.C., the Greek philosopher 
Aristotle laid out very clearly the foundations for an axi- 
omatic system and deductive reasoning. d 

The ancient Greek mathematician most often associ- 
ated with geometry is Euclid. About 300 B.C., Euclid pro“ 
vided in his E/ements the classic example of an axio- 
matic system by defining terms, listing axioms, and then 
using the axioms to prove hundreds of theorems. Dur- 
ing the 200s B.C., the Greek mathematician Archimedes 
discovered methods for finding the area and volume of 
conic figures. 

Beginnings of modern geometry. The beginnings — 
of modern geometry may be traced to the 1600s. At that 
time, there arose greater communication among mathe 
maticians than there had been since the time of Plato. 
Two Frenchmen, René Descartes and Pierre de Fermat, 
began working on what later became known as analytic 
geometry. 

Descartes spelled out the foundations of analytic ge 
ometry in his book Géométrie (1637). Fermat's approach 
to geometry was more closely related to modern ana 
lytic geometry than was the approach of Descartes. 
However, because Fermat did not publish any of his 
work, most people have credited Descartes with the 
covery of analytic geometry. 

Rise of non-Euclidean geometry. In the early 18005 
three mathematicians—Carl Friedrich Gauss of Germ 
Janos Bolyai of Hungary, and Nikolai Lobachevsky of 
Russia—discovered non-Euclidean geometry independ 
ently of one another. In attempting to prove Euclid’s par 
allel axiom, each of these mathematicians concluded 
that no such proof was possible. Each then introduced 
hyperbolic geometry, the first non-Euclidean geometry, 
Lobachevsky is generally given credit for the discovery 
of hyperbolic geometry, however, because of his pub- 
lished work, especially his article “On the Principles 0 
Geometry’ (1829). a 

Non-Euclidean geometry remained outside traditional 
geometry until the mid-1800s. At that time, Georg Frie- 
drich Bernhard Riemann began treating non-Euclidean 
geometry as part of the general subject. In a lecture in 
1854, Riemann argued that geometry should be viewee 
as a study of unspecified objects of any number of di- 
mensions in any number of spaces. His view of geome 
try as the general study of “curved spaces” made Ein- 
stein’s theory of relativity possible. 

Mathematical findings in the 1800's also led to the 
velopment of other approaches to geometry. One 0 
them, transformation geometry, investigates properti 4 
—of geometric figures—that remain unchanged when 
the figures undergo certain transformations (changes ™ 
position). A type of transformation geometry called to- 
pology involves the study of geometric properties 
do not change when figures are deformed by bending: 
stretching, or moulding (see Topology). Transforma- 


tional geometries rank among the most active areas of 
mathematical research. 
Related articles in World Book include: 
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Angle Hexagon Pyramid 
Archimedean solid | Hexahedron Quadrilateral 
Circle Hyperbola Rectangle 
Cone Line Rhomboid 
Cube Octagon Rhombus 
Cylinder Octahedron Skew line 
Diameter Parabola Solid 
Ellipse Pentagon Sphere 
Fractal Polygon Spheroid 
Golden section Polyhedron Square 
Heptagon Prism Triangle 
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Geomorphology is the science that studies the sur- 
face of the earth and the changes that take place on it It 
isa branch of geology or physical geography. 

The surface features of the earth go through regular 
cycles of change. As time passes, erosion wears down 
rocks and produces various kinds of landscape. The 
scenery that we see at any time and place depends on 
the kind of rock and the kind of erosion (see Erosion). 
Ša example, tilted layers of sandstone and flat layers of 
imestone produce different types of landscapes. Gla- 
ra carve scenery that is different from the scenery 
ince by waves and currents along a seashore. Time 
any is important. An old stream and a young stream 

ow through different surface features. 
Peal deaf puts these factors together to de- 
wa Vts topography (appearance) of land areas by the 
nd di e rocks look. It also classifies the topography ac- 
tording to its origin. This tells about the geologic his- 
abi of a region. Geomorphology aids in finding valu- 

e mineral deposits or hidden sources of water. 

See also Earth (How the earth changes). 
is is the study of the earth and its atmos- 
eit waters by means of the science of physics. 
pe ysics is an extremely broad field that combines 
pr narrower fields of study. For example, it includes 
ae ology, the study of earthquakes; hydrology, the 
pre of the movement and distribution of water; and 

G ore ology, the study of the atmosphere and weather. 
ture Physicists measure the earth's shape, tempera- 
eee electricity, and magnetism. They attempt to 
ido about the origin and history of the 
and . They also study volcanoes, oceans, and the forces 

ae eae in the earth's interior. 
eang A has led to a better understanding of 

quakes and other forces that shape the earth. Ac- 
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cording to the theory of p/ate tectonics, the earth's outer 
shell, called the /ithosphere, consists of a number of 
rigid plates (see Tectonics). Geophysicists have found 
that the majority of earthquakes occur at the edges of 
these plates. The plates are continually in motion, and 
an earthquake occurs when two plates suddenly slip 
past each other. Geophysicists are developing methods 
of predicting when and where earthquakes will occur 
(see Earthquake [Prediction of earthquakes). 

Scientists called oceanographers use geophysical 
techniques to study the ocean and the land beneath it 
(see Ocean [The land at the bottom of the seal). Geolo- 
gists use geophysical methods to search for under- 
ground deposits of minerals, natural gas, and oil. 

One of the newest branches of geophysics, planetary 
exploration, involves the study of other planets, espe- 
cially Jupiter, Mars, and Venus. Geophysicists compare 
the earth with other planets to understand the earth and 
its origin better. A geophysical topic of worldwide con- 
cern is the decrease in the ozone layer in the upper at- 
mosphere (see Ozone). 

Related articles in World Book include: 


Earth Petroleum (Geophysical 
Geodesy studies) 
Geology Seismology 
Hydrology Space travel (Scientific satel- 
Meteorology lites) 

Volcano 


Geopolitics attempts to explain world political devel- 
opments in terms of geographic space. According to 
this theory, the world contains a limited amount of 
space, and all countries struggle among themselves to 
get enough to survive. Geopolitics tries to describe the 
relationship between geographic space and foreign pol- 
icy. A Swedish scholar, Rudolf Kjellen, first used the 
term. Geographers, historians, and political scientists 
study the influence of geography on foreign policy. But 
the term geopolitics is rarely used today because it 
seems to emphasize only one factor in explaining the 
power of great nations. 
George was the name of six kings of Great Britain. 

George I (1660-1727) came to the British throne when 
Queen Anne died in 1714. He was great-grandson of 
King James | of England. Born and brought up in Ger- 
many, George had succeeded his father as elector of 
Hanover in 1698. 

George was a shy, obstinate, and lazy man who nei- 
ther aroused loyalty nor concerned himself with English 


Detail of an oil portrait (1744) by 
Thomas Hudson; National Portrait 
Gallery, London 


Detail of an oil portrait (1716) by 
Sir Godfrey Kneller; National Por- 
trait Gallery, London 
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affairs. He knew that he had become king of England 
through a series of coincidences. But he kept in close 
touch with his ministers, of whom the most famous was 
Sir Robert Walpole. Two dramatic events of George's 
reign were the Jacobite rebellion of 1715, which at- 
tempted to restore the Stuarts as rulers of Great Britain, 
and the bursting of the “South Sea Bubble,” a great fi- 
nancial scandal, in 1720. See Walpole, Sir Robert. 

George II (1683-1760) succeeded his father, George |, 
in 1727. Born in Hanover, he was almost as German as 
his father. George II was a brave man and ambitious for 
military prestige. He was the last British ruler to lead 
troops on the battlefield. This increased his popularity 
greatly. Although George II was a stubborn and rather 
stupid man, he usually took advice, especially if he was 
persuaded that he had really originated the idea. During 
the first part of his reign, he depended chiefly upon 
Walpole and upon his wife, Queen Caroline, who took 
an active part in politics. Later, his chief ministers, Henry 
Pelham and the elder William Pitt, helped him greatly 
(see Pitt). 

Great changes marked the reign of George II. Military 
triumphs, especially during the Seven Years’ War (1756- 
1763), laid the foundations of an empire in India and 
Canada, and increased British prestige throughout the 
European world. The failure of the second Jacobite re- 
bellion in 1745 proved the stability of the Hanoverian re- 
gime. Important agricultural and industrial advances 
changed the political and social structure of Britain. 

George Ill (1738-1820) succeeded his grandfather, 
George II, in 1760, During the following 60 years, several 
revolutions modified every aspect of British life. The 
French Revolution threatened Britain's stability. The 
American Revolution cost Britain its American colonies. 
The Industrial Revolution radically changed society and 
more than doubled the British population during the 
reign of George Ill. New territories were acquired in 
place of those in America, however. The Act of Union, 
which became effective in 1801, brought Ireland into the 
kingdom. The kingdom then became known as the 
United Kingdom of Great Britain and Ireland. 

George III took a far greater part in governing Eng- 
land than George | or George Il. Hardworking and 
proud of being English, he tried to destroy the power of 
the Whig aristocrats, who had held control for many 
years under Walpole, Pelham, and the elder Pitt. George 
chose his ministers, especially Lord North and the 
younger William Pitt, with this in mind (see North, Lord). 


Detail of a portrait about 1775) 
from the studio of Allan Ramsay, 
National Portrait Gallery, London 
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Detail of an oil portrait (1819) by 
Sir Thomas Lawrence: the Vatican 
Museums, Rome 
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But George III suffered from a disease now called por 
phyria, a mental disorder that sometimes has delirium 
as a symptom. Porphyria is not a mental illness, though 
those around George III treated him as if he were in- 
sane. His wife was Charlotte of Mecklenburg-Strelitz. 

George IV (1762-1830), the son of George III, became 
king in 1820. He had served as regent for his father from 
1811 to 1820. George IV lacked his father’s ambition to 
govern. His private life was scandalous, and he had no 
share in the important reforms of his reign. Among 
these were the reform of criminal law and of the police, 
the freeing of trade, and the grant of increased tolera- 
tion to both Protestant dissenters from the Church of 
England and members of the Roman Catholic Church. 
Nevertheless, George IV was a man of taste, and he 
commissioned many beautiful buildings. 

George V (1865-1936), the second son of Edward Vil, 
became heir to the throne when his older brother died 
in 1892. He had been trained for the navy, and became à 
vice admiral in 1903. He was married in 1893 to Princess 
Victoria Mary of Teck. They had six children. 

George toured the world after his father became king 
in 1901. When he succeeded his father in 1910, his sub- 
jects knew little about him. But he and his queen gained 
immediate and lasting popularity by their courage and 
devotion to duty, especially during World War I (1914 
1918). George V was succeeded by his oldest son, Ed- 
ward VIII. 

George VI (1895-1952), the second son of George V; 
became king in December 1936, after his elder brother, 
Edward VIII, abdicated. George VI studied under privalé 
tutors, then went to Osborne and Dartmouth naval 
schools. He served in World War | and was with the 
Grand Fleet in the Battle of Jutland. In 1918, he joined 
the Royal Flying Corps and became a wing commander: 
He studied at Cambridge University in 1919. In 1920, he 
became Duke of York. In 1923, he married Lady Eliza- 
beth Bowes-Lyon (1900- _), a daughter of the Earl of 
Strathmore and Kinghorne. They had two daughters, 
Elizabeth and Margaret Rose. d 

King George and Queen Elizabeth toured Canada an 
South Africa, and became the first British monarchs to 
visit North America. During World War II (1939-1945), 
the royal family endeared itself to the people by sharing 
dangers and hardships with them. After the war, a na- 
tional health service and nationalization of the Bank of 
England and the coal and steel industries were intro- 
duced. d 

India became an independent dominion in 1947, an 


the words Emperor of India were dropped from the 
king's title. George was succeeded by his elder daugh- 
ter, Elizabeth II (see Elizabeth I). 

George was the name of two kings of Greece. 

George I (1845-1913) replaced Otto, the first king of 
Greece, in 1863. Otto had been overthrown. George was 
a Danish prince, and the ancestor of every later Greek 
king. During his reign of about 50 years, Greece ex- 
panded by adding such territories as Thessaly and 
Crete. A revolutionist assassinated George in 1913. His 
oldest son, Constantine, succeeded him as king. 

George Il (1890-1947), the grandson of George I, be- 
came king in 1922. His father, Constantine, had been de- 
posed after the unsuccessful Greek invasion of Turkey. 
George was dethroned in 1923, and the Greeks estab- 
lished a republic. He was recalled to the throne in 1935, 
and a year later permitted one of his generals to estab- 
lish a dictatorship. The German invasion of Greece in 
1941 drove George and his government into exile. When 
he returned in 1946, a civil war broke out between com- 
munists and those who supported the king. George died 
during this war. 

See also Greece (History); Paul I. 

George, David Lloyd. See Lloyd George, David. 
George, Saint, is the patron saint of England. He be- 
came the subject of many legends in the Middle East 
and Europe. The best-known legend tells how he res- 
cued a king's daughter who was being sacrificed to a 
dragon. 

r Little is known about Saint George’s life. He probably 
either was born or died in Diospolis, which is now the 
city of Lod in Israel. According to tradition, he became a 
soldier in the Roman army and rose to high rank. But his 
open profession of Christianity led to his arrest and exe- 
cution, perhaps about A.D. 303, during the persecution 
ofthe Christians by the Roman emperor Diocletian. 

During the Middle Ages, Saint George became a fa- 
red saint of the crusaders. King Edward III of Eng- 
and chose Saint George to be patron saint of the Order 
4 the Garter, the highest order of English knighthood. 

or many years, English soldiers wore a badge that dis- 
played Saint George's symbol—a red cross on a white 

ackground. The symbol, called St. George’s cross, still 
appare on the British Union Flag. Saint George’s feast 

ay is celebrated on April 23. 

Te also Donatello (picture); Flag (picture: Historical 

i of the world); Garter, Order of the; Painting (pic- 
res: Egg tempera paintings). 

Ba: rge, Stefan (1868-1933), was a major German rep- 

x entative of the European symbolism movement in po- 

A He was the intellectual leader of a group of poets, 
aeneo gba and scholars who insisted on a noble po- 
Par anguage, classical forms, and the detachment of lit- 
bei and art from everyday reality. George rejected 
a ee and naturalism, movements designed to make 
cipi nd literature reflect life. George supported the prin- 
cl n ei art for art's sake. He regarded the poet, espe- 

Me imself, as a seer and priestlike figure. 
la ih of George’s poems appear in groups called cy- 
of be, ey express an aristocratic concept of life, a cult 
ad a and a preference for mythological, historical, 
(1892) gendary subject matter. His works include A/gabal 

; The Year of the Soul (1897), The Star of the 


Li 
®ague (1914), and The New Kingdom (1928). George 
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was born in Biidesheim, Hesse. He travelled widely in 
Europe. 

George Cross. See Decorations, medals, and orders. 
George Town (pop. 248,241) is the third largest city in 
Malaysia. It is also the capital city of the Malaysian state 
of Penang, and an important port for the northern re- 
gion of Malaysia. The city is popularly known as the 
Pearl of the Orient. George Town is situated in the 
northeast of the island of Penang. See Malaysia (map). 

George Town and seven smaller towns in the sur- 
rounding district have a combined population of 
391,000. About two-thirds of the people in the city are of 
Chinese ancestry. Most of the rest are of Malay or In- 
dian ancestry. 

The skyline of George Town is dominated by the 
modern 65-storey Tun Abdul Razak complex. The city's 
oldest historic building is Fort Cornwallis. It stands on 
the waterfront where Francis Light, founder of the first 
British settlement on Penang Island, landed in 1786. 
Structures dating from the early 1800's include the Tem- 
ple of the Goddess of Mercy (1800), Kapitan Kling 
Mosque (1801), St. George's Church (1818), Acheen 
Mosque (1820), and Penang Museum and Art Gallery 
(1821). The Sri Mariamman Temple was built by the first 
Indian settlers in 1833. Khoo Kongsi Clan House dates 
from 1898. British colonial structures include the E and 
O Hotel (1885), Clock Tower (1897), and the stately City 
Hall building (1903). Malaysia's University of Science is at 
Glugor, near George Town. The city is served by an air- 
port at Bayan Lepas. George Town was founded by the 
British East India Company in 1786. It was the first British 
base in Malaya. It was given city status in 1957. 
Georges River, in Australia, flows 81 kilometres from 
the Illawarra Ranges southwest of Sydney to Botany Bay. 
It was sighted by James Cook in 1770 and explored by 
Bass and Flinders in 1795. See Bass and Flinders. 

Geo! (pop. 72,049; met. area pop. 188,000) is 
the capital and chief city of Guyana. It lies on the east 
bank of the Demerara River, facing the Atlantic Ocean 
(see Guyana [map)). A sea wall and a system of dykes 
protect the city from ocean tides. Georgetown is the 
main outlet for the exports of Guyana. 

Georgia is a nation in the Caucasus Mountains that be- 
came independent in 1991 after nearly 200 years of Rus- 
sian and Soviet rule. Georgia lies mostly in Asia, but part 
of northern Georgia is in Europe. Georgia has a popula- 
tion of about 5,599,000 and an area of 69,700 square kilo- 
metres. Tbilisi, which lies in eastern Georgia, is the capi- 
tal and largest city. 

Government. A one-house parliament makes Geor- 
gia's laws. The parliament is made up of 234 members, 
who are elected by the voters. The chairman of parlia- 
ment, also elected by the voters, is the most powerful 
government leader. The chairman recommends people 
to serve as prime minister and cabinet members. These 
officials must be approved by parliament. The prime 
minister is the head of the government. 

People. About 70 per cent of the people of Georgia 
are ethnic Georgians. About 8 per cent of the population 
are Armenians. Russians and Azerbaijanis each make up 
about 6 per cent. About 3 per cent of the people are Os- 
setians, and about 14 per cent are Abkhazians. Most of 
the people of Georgia are Christians who belong to the 
Georgian Orthodox Church. Some of the people are 
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Muslims. The country's primary language is Georgian. 
The Georgian language is not related to any other lan- 
guages in the region. It is written in its own alphabet. 

More than half the people of Georgia live in urban 
areas. Many city houses are closely grouped, one- or 
two-storey structures. Large public buildings erected 
while Georgia was under Soviet control also stand in 
some of the cities. In the villages and small towns, many 
people build large, spacious, two-storey homes. They 
often keep gardens or orchards. 

The Georgian people are known for their strong fam- 
ily ties. Family gatherings and celebrations are important 
occasions. A wide variety of food is often served at 
these gatherings. Popular Georgian foods include 
shashlik, a type of shish kebab; and chicken tabaka, 
which is pressed fried chicken. 

Almost all the people of Georgia can read and write. 
Children must attend school until age 16. Tbilisi Univer- 
sity is Georgia's most important university. The Georgian 
Academy of Sciences has its headquarters in Tbilisi. 

Georgia has a rich literary tradition. Music and poetry 
are especially popular. Shota Rustaveli, one of the coun- 
trys greatest poets, wrote around A.D. 1200. 

Land and climate. Much of Georgia has a rugged 
landscape. The Caucasus Mountains cover the northern 
part of Georgia and the Little Caucasus Mountains ex- 
tend over much of the south. The lower mountain 
slopes close to and facing the Black Sea have a mild, 
wet climate. Mountains farther inland, and slopes facing 
away from the sea, have colder, drier climates. The high- 
est areas are permanently snow covered. Forests cover 
many of the mountains and hills. Evergreen, beech, and 
oak trees are common. Mount Shkhara, in the Caucasus 
Mountains, is Georgia's highest peak. It rises to 5,201 
metres above sea level. 

Western Georgia includes the Rioni Valley and other 
lowlands near the Black Sea. This region has a warm, 
humid climate. Rainfall is heavy, and temperatures rarely 
drop below freezing. Much of western Georgia is pro- 
ductive farmland. 

Eastern Georgia includes part of the upper Kura Val- 
ley, which extends into Azerbaijan. This region has a 
much drier climate than does western Georgia. The lack 
of rainfall in the region requires farmers to irrigate 


Other city or town 
Elevation above sea level 


Facts in brief about Georgia 


Capital: Tbilisi. 

Official language: Georgian. 

Area: 69,700 km?. Greatest distances—north-south, 280 km; east- 
west, 565 km. 

Elevation: Highest—Mount Shkhara, 5,201 m above sea level. 
Lowest—sea level along the coast. 

Population: Estimated 1996 population—5,478,000; density, 79 
people per km’; distribution, 56 per cent urban, 44 per cent 
rural. 1989 census—5,443,359. Estimated 2001 population— 
5,506,000. 

Chief products: Agricu/ture—citrus fruit, grapes, maize, silk, 
tea, tobacco, tung oil, vegetables, wheat. Manufacturing— 
food products. Mining—barite, coal, copper, iron, oil, manga 
nese. 

Flag: The flag has a red field. A cantor in the upper left corner is 
divided into two horizontal stripes of black and white. See 
Flag (picture: Flags of Europe). 

Money: Currency unit—Georgian coupon. 


some crops. Eastern Georgia has cold winters and warm 
summers. . 

Economy. Georgia's greatest natural resources are its 
fertile soil and mild climate, which make farming a 
major economic activity. In western Georgia, farmers 
produce citrus fruit, tea, and tung oil. Farther inland, to- 
bacco, wheat, grapes, maize, and a variety of other fruit 
and vegetables are grown. Georgia is famous for its 
wines. Georgia also produces silk. Farmers in the moun- 
tainous regions raise sheep and cattle. 

Food processing is Georgia's chief industry, and food 
products are its main export. Mining is another impor- 
tant industry in Georgia. Mines in Georgia yield barite 
(barium ore), coal, copper, and manganese. Tourism is 
an important economic activity in some parts of the 
country. Health resorts along the coast of the Black Sea 
attract thousands of holidaymakers every year. Georgias 
swift rivers and rugged terrain provide many good sites 
for hydroelectric power plants. 

Russia and Ukraine are Georgia's most important trad- 
ing partners. Transportation between Georgia and Rus- 
sia, across the Caucasus Mountains, is limited. The 
major highway crossing the mountains is often closed in 
winter. Railways skirt the mountains along the Black and 
Caspian seas. 


Tbilisi, Georgia's capital, lies on the banks of the Kura River. 
Part of the city is modern, but the older section has buildings 
that date from hundreds of years ago. 


History. People have lived in what is now Georgia for 
thousands of years. The first Georgian state was estab- 
lished in the 500s B.C. In the 200s B.C, most of what is 
now Georgia was united as one kingdom. But for most 
of its history, Georgia was divided, and powerful em- 
pires fought over it. From the 60s B.C. until the A.D. 
1000s, Georgia was invaded by Romans, Persians, Byz- 
antines, Arabs, and Seljuk Turks. The first Christian state 
appeared in Georgia in the A.D. 300s. 

During the 1000's and 1100s, a series of Georgian rul- 
ers gradually freed Georgia of foreign control and cen- 
tralized its government. These efforts eventually pro- 
duced Georgia's “Golden Age” during the reign of 
Queen Tamara (1184-1212), when Georgians made great 
advances in culture, science, and art. 

Beginning in the early 1200's, however, Georgia again 
suffered attacks from other nations. Mongol armies, in- 
nat those of Asian conquerors Genghis Khan and 

amerlane, raided Georgian lands from the 1220's to the 
al 14005. These attacks sent Georgia into a period of 
ecline. From the 1500 to the 1700s, the Ottoman Em- 
pire and Iran fought over Georgian territory. 
ats the late 1700s, the ruler of one of the kingdoms in 
a Georgia accepted partial Russian rule in exchange 
‘ahmed protection. By the early 18005, all of Georgia 
ecome part of the Russian Empire. 
ae socialist republic was established in Georgia after 
‘hare War 1 (1914-1918). But Russian Communist forces 
r S ed Georgia in 1921 and proclaimed it a Communist 
republic. In early 1922, Georgia, Armenia, and Azerbai- 
rer joined to make up the Transcaucasian republic. This 
kanli was one of the four original republics that 
Stali ined to form the Soviet Union in late 1922. Joseph 
Ta who ruled the Soviet Union as a dictator from ~ 
ai to 1953, was a Georgian. In 1936, Georgia, Armenia, 
Azerbaijan became separate Soviet republics. 
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In the late 1980's, a strong independence movement 
emerged in Georgia. Until 1990, Georgia's Communist 
Party controlled the republic's government. Elections 
were held in October and November 1990, and non- 
Communist candidates won a majority of seats in Geor- 
gia’s parliament. The parliament elected Zviad Gam- 
sakhurdia, leader of the non-Communist majority, as 
president. In April 1991, the parliament declared Geor- 
gia independent. The people elected Gamsakhurdia 
president the next month. Opposition leaders soon ac- 
cused Gamsakhurdia of moving toward dictatorship. He 
jailed political opponents and censored the press. In 
December 1991, the Soviet Union broke apart. Eleven of 
the former Soviet republics then agreed to form a Com- 
monwealth of Independent States, but Georgia did not 
join. 

Opposition to Gamsakhurdia continued to grow after 
the Soviet Union dissolved. In January 1992, opposition 
forces formed an alternative government, and Gam- 
sakhurdia fled the country. In March, Eduard Shevard- 
nadze became head of the State Council that ruled 
Georgia until elections were held on Oct. 2, 1992. She- 
vardnadze was then elected chairman of the Georgian 
parliament. 

Georgia has sometimes suffered from tension be- 
tween Georgians and other ethnic groups. During the 
early 19905, this tension erupted into violence. In 1990, 
South Ossetia, an aufonomous (self-governing) region of 
Georgia, declared itself independent. The Georgian gov- 
ernment ruled the declaration invalid, and fighting 
broke out between Ossetians and Georgians. Ethnic vio- 
lence occurred in the autonomous region of Abkhazia 
during the early 1990s. In 1992, Abkhazia declared that 
its laws took precedence over those of Georgia. Fighting 
between Abkhazians and Georgians increased. 

See also Caucasia; Shevardnadze, Eduard A.; Tbilisi. 
Georgia (pop. 6,508,419) is a state in southeastern 
United States. Atlanta, Georgia's capital and largest city, 
is the state's chief industrial and transportation centre. 
Columbus and Savannah rank next in size. 

Land. Georgia has an area of 152,576 square kilome- 
tres. The state has a mild climate. The average July tem- 
perature is about 27° C, and the average January temper- 
ature is 8° C. Brasstown Bald Mountain (1,458 m), the 
highest elevation in the state, rises among the peaks and 


Georgia is a state in southeastern United States bordering the 
North Atlantic Ocean. 
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ridges which lie along Georgia's northern border. From 
this mountainous region, the land slopes southward to a 
wide belt of gently rolling hills. Flat coastal plains, ex- 
tending eastward to the Atlantic Ocean, form the south- 
ern half of the state. 

Economy. Service industries employ 70 per cent of 
Georgia's workers. The state's leading service industry is 
wholesale and retail trade. 

The production of transportation equipment is Geor- 
gia’s most important manufacturing industry. Large 
aerospace and motor vehicle companies operate in the 
state. Other top-ranking manufacturing industries in- 
clude food products, textiles, and chemicals. 

Georgia is among the leading U.S. states in the pro- 
duction of chickens and peanuts. Other major agricul- 
tural products include beef cattle, maize, soybeans, and 
tobacco. Georgia also has the country’s largest clay- and 
granite-mining industries. 

History. The first people to live in what is now Geor- 
gia were prehistoric Indians called Mound Builders. 
Spanish and French settlers fought over the territory in 
the 1500s. England claimed the region in the early 
1600's. Of the 13 colonies that fought in the American 
Revolution (1775-1783), Georgia was the last one 
founded. The colony was named after King George II of 
England. 

On Jan. 2, 1788, Georgia became the fourth state in 
the new nation. The American Civil War began in 1861, 
and Georgia became the fifth state to secede (withdraw) 
from the Union. Georgia was permanently readmitted 
on July 15, 1870. Manufacturing and trade began to ex- 
pand in Georgia during the 1870's. Georgia faced seri- 
ous racial problems in the 1950's and 1960's. 

See also American Civil War; American Revolution; 
Atlanta. 

Georgian architecture was the chief architectural 
style of England during the reigns of Kings George |, Il, 
lil, and IV. The kings reigned from 1714 to 1830. Geor- 
gian architecture also strongly influenced buildings in 
the American Colonies and the Eastern United States 
during the 1700s and early 1800s. 

The character of Georgian architecture was chiefly in- 
fluenced by classical Roman architecture and its revival 
by the Italian architect Andrea Palladio in the 1500s. A 
typical Georgian design emphasized simplicity, symme- 
try, classical details, and columns that featured classical 
orders. For a description of these orders, see Architec- 
ture (The 1700's). 

Georgian architecture had a bold formality that made 
buildings in the style both monumental and symbolic, 
As a result, it was often used for important civic build- 
ings, churches, and college structures, as well as for 
large residences. Examples include the original Bank of 
England building in London, Queen’s College at Oxford 
University, Saint Martin-in-the-Fields church in London, 
and Blenheim Palace in Oxfordshire, 

Georgian architecture was extensively used in the de- 
velopment of many English communities during the 
1700's. A notable example of Georgian city planning ap- 
pears in the fine houses, squares, and terraces of Bath, a 
fashionable resort in the west of England. 

See also Palladio, Andrea; Spa. 

Geothermal power. See Electric power (Other 
sources of electric power); Energy supply (Geothermal 


power); New Zealand (Natural resources; picture); Vol- 
cano (Benefits of volcanoes). 
Geotropism. See Tropism. 
Geraldton (pop. 20,590) is a port and holiday resort in 
Western Australia. It lies on the western coast, about 
424 kilometres north of Perth. Geraldton is the chief cen- 
tre of Western Australia’s crayfish industry, which oper- 
ates about 400 boats and lands more than 635 metric 
tons of crayfish each year. Geraldton is one of the chief 
grain-exporting towns and is the exporting town for the 
mineral sands activity in the area. The port also handles 
live sheep shipments to the Arabian ports. 
Geranium is a plant native to temperate regions 
throughout the world. Geraniums are widely grown in 
gardens and window boxes. Wild geraniums are popu- 
larly called crane’s-bill and heron’s-bill because of the 
shape of their fruit. Cultivated and indoor geraniums are 
varieties of another group, commonly called storksbill. 
Many forms of geraniums have been commercially 
developed. They vary in the size and colour of their 
flowers and in the markings and texture of their leaves. 
In some warm areas of the world, the plants may grow 
to the size of a bush. Common groups are /vy; scented 
leaf; zonal, or horseshoe; and showy pelargonium. 
Geraniums are widely grown in homes and gardens. 
Cuttings for summer blooming are taken from plants in 
the early spring, and those for winter flowering are 
taken in the autumn. Geraniums potted for winter 
growth must be cut back and shaped. This prevents the 
plants from becoming too tall and ragged looking. Com- 
mercially, geraniums are also grown from seeds. The 
plants do not need rich soil, but they must have plenty 
of sunshine and enough water to keep the roots moist. 
Leaves of the rose geranium are used to flavour jams. 
Awild geranium, herb Robert or red robin, has been 
used in medicine. Another wild geranium, known as al- 
filaria or red-stem filaree, is grown as forage. 


Scientific classification. Geraniums make up the geranium 
family, Geraniaceae. Cultivated forms are Pelargonium. Rose 9° 
ranium is P. graveolens; ivy-leaved geranium is P. pelatum. Hel 
Robert is Geranium robertianum. Alfilaria is Erodium cicutarium. 


A 


$ 
The rose geranium has clusters of fragrant scarlet blossom 
Geraniums are often grown in gardens and in window boxes. 


Mongolian gerbils are lively animals that make excellent pets. 
They can be fed a mixture of fruit, seeds, and vegetables, Their 
enclosure should be lined with wood shavings or sawdust. 


Gerbil is any of a group of furry, ratlike rodents, most 
of which have long hind legs and a long, hairy tail. There 
are about 100 species of gerbils, and they live in dry re- 
gions of Africa and Asia. The Mongolian gerbil, also 
called the clawed jird, is the best-known type. Its curios- 
ity and gentle nature make it a popular pet. It is also 
used for medical and other scientific research. 

The Mongolian gerbil weighs about 85 grams and 
measures about 20 centimetres long, including its tail. 
The tail has a tuft of black hair at the tip. The animal usu- 
ally walks on all four legs, but it occasionally hops like a 
kangaroo, using only its hind legs. Its colour ranges 
from yellowish to greyish or brownish. Its underparts 
are white, dull yellow, or pale grey. The feet have 
strong, dark brown or black claws. 

R Wild Mongolian gerbils live in parts of China and 
Sae and throughout most of Mongolia. Groups of 

em form colonies and dig burrows for shelter. Mon- 
golian gerbils are active day and night. They eat bulbs, 
leaves, roots, seeds, and stems. 

a Mongolian gerbils can breed when they are 10 to 12 
bens old, The female carries her young in her body for 

to 26 days. She gives birth to an average of 4 or 5 
young at a time but may have as many as 12. 

Bsa are clean, practically odourless, and easy to 
oe They have sensitive ears and should be pro- 
cted from noise. All pet gerbils are the descendants of 
gerbils captured in eastern Mongolia in 1935. 
ae floor of a gerbil cage should be covered with 
Kes shavings, sawdust, or some other material that the 
in mals can sleep on. Gerbils can be fed food pellets 
Pinar for pet rats and mice, or a mixture of fruit, 
able seeds, and raw vegetables. Water should be avail- 
ioe though gerbils seldom drink. They obtain water 
bbe hi moisture in the food they eat. Pet Mongolian 
ils live up to four years or longer. 
Scientific classification. Gerbils are rodents that belong to 


the family Cri : : 
Gae oe The Mongolian gerbil is Meriones un 


Geriatrics is the branch of medicine that deals with 
age and its diseases. Doctors who are involved in 
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geriatrics diagnose and treat diseases of the aged. In 
order to do this, they must also understand the changes 
that take place in the human body during middle age 
that may lead to diseases later in life. The problems of 
aging have become increasingly important because 
more people are living to old age. 

See also Aging; Old age; Senility. 

Géricault, Théodore (1791-1824), a French artist, 
was one of the first romantic painters. His most famous 
work, The Raft of the Medusa (1819), depicts the survi- 
vors of an actual shipwreck who were left adrift on a raft 
at sea, where most of them died. The painting appears 
in Painting (Romanticism). 

Géricault was fascinated by the strength and spirit of 
the horse. He painted several versions of The Race of 
the Riderless Horses. His Epsom Downs Derby (1821) im- 
itates English sporting paintings and prints. Géricault's 
last great works were a series of portraits of insane peo- 
ple. They give their subjects a new sympathetic air of 
calm seriousness and dignity. 

Géricault was born in Rouen. His full name was Jean 
Louis André Théodore Géricault. 

Germ. See Disease (introduction; Infectious diseases); 
Bacteria; Virus. 

Germ cell. See Cell (Meiosis). 

Germ theory. See Medicine (History: The scientific 
study of disease). 

Germ warfare. See Chemical-biological-radiological 
warfare. 

German, Sir Edward (1 862-1936), was a British com- 
poser who is best remembered for his tuneful operettas 
Merrie England and Tom Jones. His best music is light in 
mood and is gracefully and skilfully constructed. His ex- 
perience as a violinist and as a conductor is reflected in 
his writing for orchestra and in his gift for beautiful 
vocal melody. He composed much music for the theatre 
and two symphonies and other orchestral works. 

German was born at Whitchurch, in Shropshire, Eng- 
land, and named Edward German Jones. He studied at 
the Royal Academy of Music, in London. 

German Democratic Republic. See Germany. 
German language is the official language of Ger- 
many, Austria, and Liechtenstein, and an official lan- 
guage of Switzerland and Luxembourg. About 120 mil- 
lion people speak German. It is the fourth most widely 
used European language, following English, Spanish, 
and Russian. 

German and English are related languages. Both de- 
veloped from an old Germanic language once used by 
the people of northern and central Europe. German and 
English have many common features, especially in basic 
vocabulary. They have some almost identical words, 
such as hand and Hand and light and Licht, and many 
closely related words, such as book and Buch, and 
house and Haus. A number of English words were taken 
directly from German, such as flak, hinterland, and kin- 
dergarten. Some German words come from English, in- 
cluding Fair, Filmstar, Manager, and Toast. 

Characteristics. In German, all nouns are capitalized. 
Many are compounds, words formed by combining two 
or more words or parts of words. For example, one way 
of saying tram stop is Strassenbahnhaltestelle. This 
tongue twister includes the word for tram, Strassenbahn 
(which comes from the words for street and track), and 
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the word for stopping-place, Haltestelle (made up of the 
words for stop and place). 

Grammar. Nouns may be masculine, feminine, or 
neuter, but in most cases, the grammatical gender does 
not indicate the sexual nature of the thing named. For 
example, pencil (der Bleistift is masculine, pen (die 
Feder) is feminine, and paper (das Papier) is neuter. Sev- 
eral word endings automatically make words neuter. For 
example, the endings -chen and -/ein make Mädchen 
(girl) and Fräulein (young lady or Miss) neuter nouns. 

Word order probably causes more difficulty for stu- 
dents than does any other aspect of German. The sen- 
tence At two o'clock we came home in a taxicab would 
have this word order in German: At two o'clock came 
we in a taxicab home. Word placement follows fairly 
definite rules. The verb normally comes in the second 
position in the sentence. If the subject does not begin 
the sentence, it immediately follows the verb, as in the 
example above. But in a dependent clause, the verb 
comes at the very end, as in: Our parents were not 
angry, although we at two o'clock in a taxicab returned. 

Pronunciation. German pronunciation follows Ger- 
man spelling more closely than English pronunciation 
follows English spelling. German has few letters pro- 
nounced in more than one way, and almost no silent let- 
ters. Consonants are pronounced with more force and 
breath than in English. The language contains a few 
sounds unfamiliar to English-speaking people, such as 
the kh sound of ich and nicht, pronounced like the A in 
inhuman when whispered. 


Some common German terms 
auf Wiedersehen, goodbye 


jawohl, yes, surely 


Autobahn, expressway klein, little 
Berg, mountain Knabe, boy 
bitte, please Mädchen, girl 
bitte schön, please, or Mann, man 
you're welcome Milch, milk 
Brot, bread nein, no 
danke schön, many thanks nein danke, no, thank you 
dort, there rot, red 
Frau, woman, or Mrs. black 
Fraulein, young lady, or sprechen Sie Deutsch? 
Miss do you speak German? 
Geld, money viel, much 
gross, large Wasser, water 
gut, good Wein, wine 
guten Morgen, good morn- weiss, white 
ing wie geht es Ihnen? 
guten Tag, good day, how how are you? 
do you do? wieviel kostet es? how 
Haus, house much does it cost? 


Herr, gentleman, Mr. 
heute, today 


wieviel Uhr ist es? what 
time is it? 


hier, here Wurst, sausage 
Ja, yes 

Numbers 
eins, one zwanzig, twenty 
zwei, two einundzwanzig, twenty-one 
drei, three dreizig, thirty 
vier, four vierzig, forty 
fiinf, five fünfzig, fifty 
sechs, six sechzig, sixty 
sieben, seven siebzig, seventy 
acht, eight achtzig, eighty 
neun, nine neunzig, ninety 
zehn, ten hundert, one hundred 


Dialects and Standard German. As a spoken lan- — 
guage, German includes many dialects. In general, spo- 
ken German has two principal forms, used in different 
regions of Germany. Low German or Plattdeutsch is spo- 
ken in the lowlands of northern Germany. High German 
or Hochdeutsch is spoken in the “high,” mountainous re- 
gions of central and southern Germany. In public, peo- 
ple use Standard German, which is based on High Ger- 
man. Standard German is used in schools; on radio and 
TV; and in books, magazines, and newspapers. 

Development. High German developed through four 
stages. They are (1) Old High German, used from about 
A.D. 750 to 1050; (2) Middle High German, used from 
about 1050 to 1350; (3) Early New High German, used 
from about 1350 to 1600; and (4) New High German, 
used after 1600. Martin Luther, the leader of the Refor- 
mation, greatly influenced the development of the Ger- 
man language. In the early 1500's, he translated the Bible 
into German, using the dialect of east-central Germany, 
then called Saxony. This dialect thus became important 
in the development of New High German. 

Low German differs from High German chiefly in the 
sounds of its vowels and consonants. It sounds more 
like English and Dutch than High German does. For ex- 
ample, the Low German eten and twe are closer to the 
English eat and two than to the High German essen and 
zwei. Low German served as the spoken and literary lan- 
guage of northern Germany until the 1550's, when it lost 
its importance as a written language. 

See also German literature; Language. 

German literature is the literature of the German- 
speaking peoples of central Europe. It includes works — 
from Germany, Austria, Switzerland, and such neigh- 
bouring regions as Alsace, Bohemia, and Silesia. 

Almost all German literature is written in High Ger- 
man, the language of the various regions of southern 
and central Germany. Few important works have ap- 
peared in Low German, the language of northern Ger- 
many. German literature can be divided into four peri- 
ods, based on changes in the language: Old High 
German, A.D. 750 to 1050; Middle High German, about 
1050 to 1350; Early New High German 1350 to 1600; and 
New High German, after 1600. i 

The history of German literature has been marked by 
high peaks and low periods. Its first flowering came in 
the Middle High German period, around 1200. It en- 
joyed a second golden age around 1800, during the life- 
time of one of its greatest authors, Goethe. 


Characteristics of German literature 


German literature is decentralized and often regional 
because for hundreds of years the German-speaking 
peoples had no capital or centre of culture such as the 
French had in Paris. German writers and poets devel- 
oped as individuals with little concern for the conven- 
tions of polished society. They were uninterested in 
smoothness, elegance, or regularity of form for their 
own sake. Literary academies and rule-books, which 
served as supreme umpires in literary matters for the 
French and Italians, never succeeded in Germany. 

German authors have constantly sought to evaluate 
human beings’ relationship to God and nature. Their unt 
quenchable thirst for knowledge is best exemplified in 
the legend of Faust, a magician who made a pact 
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the devil in order to gain his ends. The story of Dr. Faust 
was first published anonymously in Frankfurt in 1587. 
The Faust theme continued to appear in German plays, 
stories, and poems. Goethe used it for his great drama, 
Faust. More recently, it was the basis of Thomas Mann's 
profound novel, Dr. Faustus. See Faust. 

In their individual ponderings about life, German au- 
thors are apt to become philosophical and involved. An- 
swering weighty questions is far more important to 
them than mere beauty or elegance of expression. Ger- 
man poets have found lyric poetry the ideal expression 
for their personal, and at times musical, genius. German 
novelists often use a cumbersome and tortured style to 
express their involved and problematical thoughts. In 
the field of drama, German tragedies outnumber come- 
dies by at least five to one. 


Early German literature 


The early Germanic tribes that migrated to western 
Europe composed ballads and stories about their gods 
and heroes. They passed these on by word of mouth 
from one generation to the next. About A.D. 800, at the 
end of the migrations, monasteries became centres of 
learning and literature. Monks spread Christian teach- 
ings through poems and stories based on the Bible and 
Christian legends. Otfried von Weissenburg, a monk 
who became the first German author known by name, 
wrote The Book of Gospels in rhyme. Der Heliand (The 
Saviour), an anonymous epic in Low German, pictured 
Jesus as a Saxon chief and His disciples as warriors. 

The monks also began to record some of the old he- 
roic sagas and to compose new ones to glorify the feu- 
dal lords of their time. One of the few heroic poems to 
survive is the anonymous Lay of Hildebrand, the story of 
a battle between a father and son. Charlemagne and his 
successors encouraged Latin learning. About 930, Ekke- 
hard, a monk at the Swiss monastery of St. Gallen, put 
the Germanic tale of Walther with the Strong Hand into 
the form of a Latin epic. Notker, another monk at St. Gal- 
len, translated Boethius and some of Aristotle's works. 


The first golden age (1150-1250) 


th German literature burst into sudden bloom during 
b e Crusades in the 1100s. Knights became the culture 
earers of the period. They wrote epics (narrative 
Poems) on love and chivalry (see Epic). German min- 
Strels called minnesingers wandered from court to 
cue composing lyrical poems of love and adventure 
e Minnesinger). The elegance and grace of French 
court literature strongly influenced German poetry. 
Pain poetry was a major contribution of Middle High 
al eh literature. Anonymous authors recorded such 
Gud; ermanic tales as the Song of the Nibelungs and 
of Chris (see Nibelungenlied). They added a thin coating 
t ristian chivalry to these popular epics. But basically 
Ge Poems remained monuments to the period of old 
ermanic valour and loyalty. 
hoe epics showed the influence of French form. 
Ge were based on tales of King Arthur that had come 
Cru ermany by way of France (see Arthur, King). The 
in ii also offered a rich lore of fairylike adventures 
mor ag lands. Hartmann von Aue, born about 1170, 
th the first major German poet to use Arthurian 
emes. But he gained his greatest fame with the epic, 
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Poor Henry, the story of a stricken Swabian knight. In his 
Parzival, the greatest work of the Middle Ages in Ger- 
many, Wolfram von Eschenbach combined a tale of a 
knight-errant with an earnest description of a search for 
God. Gottfried von Strassburg, who lived in the early 
1200's, imitated French grace in Tristan and Isolde. 

The minnesingers became popular in the 1100's and 
1200's. Many of their lyric poems imitated the songs of 
the French troubadours (see Troubadour). Walther von 
der Vogelweide transformed the often insincere poems 
of the troubadours into warm and genuine expressions 
of love. Walther was the first great German poet to glo- 
rify nature, and to write political verse in defence of the 
Empire against the Papacy. 


The interim period (1250-1750) 


Popular literature. The period from 1250 to 1600 
witnessed the decline of knighthood within the Holy 
Roman Empire (see Holy Roman Empire). People of the 
middle class emerged as the next cultural leaders. The 
romantic idealism of the 1200's gave way to middle-class 
realism, sobriety, and satire. Epics such as Meier Helm- 
brecht by Wernher the Gardener described the degen- 
eracy of the knighthood. Fables became popular as a 
means of teaching practical lessons. The mocking epic 
of Reynard the Fox and the merry pranks of Till Eulens- 
piegel won wide acclaim. Religious plays, such as the 
Redentin Easter Play and the Oberammergau Passion 
Play, originally combined religious fervour with realistic 
coarseness and laughter. 

In the 1400's and 1500, meistersingers (mastersing- 
ers) attempted to revive the lyric poetry of the minne- 
singer (see Mastersinger). The poems and plays of Hans 
Sachs, a shoemaker and uninspired mastersinger from 
Nuremberg, are examples of the homespun effort of the 
German middle class to produce literature. 

The Renaissance in Germany took the form of a spir- 
itual rebirth during the 1500s. There was no major re- 
vival of letters similar to that of the Italian Renaissance 
(see Renaissance). But two outstanding features of the 
Renaissance achieved greatness in German-speaking re- 
gions. They were humanism and the Reformation (see 
Humanism; Reformation). 

German humanism began in Bohemia about 1350 
with the establishment of universities. The best-known 
work of this period is The Ploughman of Bohemia, writ- 
ten by Johannes von Saaz about 1400. Humanism 
reached its height from 1480 to 1530. The humanists 
delved into the philosophy and history of ancient 
Greece and Rome in their search for a new ideal of hu- 
manity. They wrote mostly in Latin and Greek. De- 
siderius Erasmus was the foremost humanist. Other hu- 
manists included Johannes Reuchlin, a leading scholar 
of Hebrew; Philipp Melanchthon, a close friend of Mar- 
tin Luther; and Ulrich von Hutten, an ardent nationalist 
and enemy of the Roman Catholic Church. 

The Reformation, which began in 1517, left a lasting 
mark on German life and culture. Most of the literature 
produced during the Reformation was in religious es- 
says and pamphlets. Martin Luther translated the Bible 
into German, thus preparing the way for a standard Ger- 
man language. He wrote treatises to support his pro- 
gramme of religious reform. Thomas Murner was Lu- 
thers most bitter religious and literary opponent. 
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Baroque literature. The religious wars that grew out 
of the Reformation produced a strongly pessimistic and 
despairing literature in the 1600's. Often called baroque 
literature, it was bombastic and highly emotional. Pow- 
erful and imploring church hymns thrived. Andreas 
Gryphius, the greatest poet and dramatist of the age, 
wrote moving religious poetry that preached steadfast- 
ness to God. In Simplicius Simplicissimus, Hans Jakob 
von Grimmelshausen told of a hero who found his way 
to God in spite of the horrors of the Thirty Years’ War. 

French classicism exerted a strong influence on Ger- 
man literature from about 1680 to 1750. Rigid classical 
rules stifled German creativity, and much of the writing 
seems a poor imitation of French literature. 


The second golden age (1750-1830) 


All the arts in Germany flourished from the second 
half of the 1700's through the early 1800's. Artists and 
scholars such as Goethe in literature, Immanuel Kant in 
philosophy, and Ludwig van Beethoven in music, cre- 
ated the richest cultural period in German history. For 
the first time, German literature won fame and prestige 
throughout Europe and the Americas. 

The enl came to Germany during the 
second half of the 1700's. German writers were caught 
up in the spirit of reform that swept across Europe. In lit- 
erature, the enlightenment took the form of a resur- 
gence of national pride and a rejection of French influ- 
ence. Gotthold Ephraim Lessing, Germany's first 
important literary critic, laid the basis for a German na- 
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Masters of German literature from the 1100s to the present rank 
among the world’s greatest literary figures. This table lists lead- 
ing German writers in chronological order. The table also in- 
cludes a number of works that have played a major part in the 
history of German literature. 
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tional literature of true greatness. Lessing turned from 
French classical models to ancient Greek ones. His dra- 
mas tried to blend Greek restraint with Shakespearean 
greatness. One of the best-known of Lessing's plays, Ne 
than the Wise, preached religious tolerance. 

The spirit of the enlightenment also appeared in the 
writings of Christoph Martin Wieland. Through his nov- 
els and verse epics, Wieland did more to enrich the 
German language than any previous poet. 

The Storm and Stress movement, called Sturm 
und Drang in German, began about 1770 as a reaction 
against French formalism and rationalism. The new writ 
ers, called Pre-Romantics, clamoured for nature instead 
of civilization, originality instead of imitation, religion in- 
stead of irony, and passion instead of etiquette. 

Friedrich Gottlieb Klopstock was a forerunner of the 
movement. His religious epic The Messiah, published 
from 1748 to 1773, used ecstatic language to describe 
the life of Christ. Johann Gottfried von Herder, the most 
celebrated student of folklore of his time, became the 
philosophical leader of the movement. He defended 
German national tastes against French classicism. 

Herder's work had a profound influence on the young 
Goethe. Both Goethe and the dramatist Friedrich Schil- 
ler began their careers as Storm and Stress writers. 
Their early romantic works include Goethe's The Sor 
rows of Young Werther and the first part of Faust 
(begun about 1770, but not published until 1808), and 
Schiller’s play The Robbers. Later, both writers turned 
the noble simplicity and quiet grandeur of Greek litera- 
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ture. Their classical period, from 1787 to 1805, produced 
such works as Goethe's /phigenia and Hermann and 
Dorothea, and Schiller's Wallenstein and William Tell. 
Goethe's later writing became more philosophical and 
symbolic. The second part of Faust (1832) was the major 
production of his old age. 

Romanticism in Germany grew out of the Storm and 
Stress movement. It dominated German literature from 
1790 to 1830. 

Goethe had introduced the feeling of Weltschmerz 
(world-grief) in The Sorrows of Young Werther. Napo- 
leon’s conquest of Germany helped turn German poets 
to the pessimism and disillusionment of Weltschmerz. 
These poets expressed themselves through emotional, 
highly subjective writings. Many turned from their soci- 
ety to the glories of their national past, particularly the 
Middle Ages. The colour and fantasy of fables and fairy 
tales also attracted many romantics. 

The publication of Goethe's Werther brought interna- 
tional fame to German literature. Early translators of Ger- 
man works included the English writers Sir Walter Scott 
and Thomas Carlyle. Although German romanticism had 
run its course by 1830, it continued to influence world 
literature for many years. 

The brothers August Wilhelm Schlegel and Friedrich 
Schlegel led the romantic writers’ movement and won 
international recognition for their literary criticism. Mel- 
ancholy poets such as Novalis (Friedrich von Harden- 
berg) and Nikolaus Lenau expressed the pessimism and 
despair of the romantics. Joseph von Eichendorff was 
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one of the finest nature poets of the 1800s. Heinrich von 
Kleist and Franz Grillparzer were the foremost drama- 
tists of the romantic age. E. T. A. Hoffmann wrote novels 
and stories based on fantasy and horror. 

Clemens Brentano and Achim von Arnim contributed 
in the field of folklore. Their book The Boy's Magic Horn 
(Des Knaben Wunderhorn, 1805-1818) was the first sys- 
tematic collection of German folk songs. Also in the 
early 1800s, the German scholars Jakob Grimm and Wil- 
helm Grimm collected their Fairy Tales. 


German literature from 1830-1890 


The Young Germans were a group of radical writers 
who became active in the 1830s. These writers strongly 
opposed the reactionary policies of Prince von Metter- 
nich. They wrote angry political dramas and stories di- 
rected against the government. They also took an active 
part in the revolutions of 1830 and 1848, The most im- 
portant leader of the Young Germans was Heinrich 
Heine. He attacked the government in such works as 
Germany, A Winter Tale. Heine was also one of Germa- 
ny's greatest lyric poets. Such poems as "The Lorelei” 
and “Du bist wie eine Blume” gained worldwide fame. 

The realists had far greater importance as a literary 
movement than the Young Germans had (see Realism). 
The realists revolted against the emotionalism and exag- 
gerations of the romantics and turned to objective de- 
scriptions of life. Regionalism became an important fac- 
tor. Theodor Storm wrote about his community on the 
North Sea shore. The Moldau River region served as the 
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setting for the works of Adalbert Stifter. Fritz Reuter 
wrote in the Low German of northeastern Germany, and 
Gottfried Keller made his native Switzerland the back- 
drop for his stories and novels. Friedrich Hebbel ranked 
as the leading realist dramatist. 


German literature from 1890 to 1945 


Naturalism. After 1890, objective realism gave way to 
naturalism, a literary movement that emphasized social 
injustice, crime, slum conditions, and the role of hered- 
ity in human development. Forces that influenced the 
movement included the intellectual turmoil created by 
the socialism of Karl Marx, the struggle for survival the- 
ory of Charles Darwin, the bitter attacks on middle-class 
smugness by Friedrich Nietzsche, and the probing and 
disturbing plays of Henrik Ibsen. The Weavers (1893), by 
Gerhart Hauptmann, is the finest example of naturalistic 
drama. It describes a revolt by oppressed textile work- 
ers against their employers. See Naturalism. 

Impressionism. In contrast to the “bleeding slice of 
life” presented by the naturalists, the impressionists re- 
emphasized aesthetic and idealistic literature. Thomas 
Mann, an outstanding impressionist writer, portrayed 
sensitive characters in The Magic Mountain (1924) and 
other novels. Hermann Hesse, an imaginative romantic 
writer, is best known for his philosophical novel Step- 
penwolf (1927). Arthur Schnitzler became famous for 
analyses of human emotions in short stories and plays 
dealing with imperial Old Vienna. Hugo von Hofmanns- 
thal, Rainer Maria Rilke, and Stefan George rank among 
the major German poets of the early 1900's. 

Expressionism. Expressionist literature developed 
during World War | (1914-1918). Much of it had a night- 
marish quality, but it had much in common with natural- 
ism’s goal of social progress. Expressionist novels and 
plays cried out against social and political injustice. 

The greatest expressionist author was Franz Kafka, a 
Czech who wrote in German. Kafka wrote about humani- 
tys search for God and justice in short stories and in 
such novels as The Castle (1926). The leading expression- 
ist dramatists included Georg Kaiser, Ernst Toller, and 
Bertolt Brecht. Kaiser and Toller called for a revolt by 
workers against the abuses of the industrial system. 
Brecht wrote several satirical plays, including The 
Threepenny Opera (1928). See Expressionism. 

Literature under the Nazis. The rule of Adolf Hitler 
and the Nazi Party between 1933 and 1945 produced 
much Nazi propaganda but no great literature. Many 
leading writers left Germany in protest against Nazism. 
Other writers were driven out of the country or died in 
concentration camps. Writers supporting the Nazis were 
extremely nationalistic and anti-intellectual. These writ- 
ers glorified the German state, often by praising the life 
of the peasant tilling the German soil. 


German literature after 1945 


Postwar German literature largely dealt with the 
nation’s experiences under Nazism and in the war. Carl 
Zuckmayer, in his play The Devil's General (1946), fo- 
cused on the Nazi past as he analysed conflict between 
conscience and obedience to a morally corrupt state. 
Wolfgang Borchert showed a returning German soldier 
as a social outcast in his play The Man Outside (1947). 

The leading German-language dramatists of the 1950's 


were the Swiss writers Friedrich Diirrenmatt and Max 
Frisch. Both showed the influence of Bertolt Brecht's 
cial criticism. In the 1960's, Rolf Hochhuth wrote the 
troversial play The Deputy (1963). The drama accuses 
Pope Pius XII of tolerating the Nazi extermination of 
Jews. Peter Weiss wrote Marat/Sade (1964), an uncon- 
ventional play that mixes psychology with political i 

The leading postwar novelists in West Germany in- 
cluded Heinrich Böll, Günter Grass, Siegfried Lenz, and 
Martin Walser. Much of their fiction deals with the s 
tual and physical damage inflicted in Germany by the 
Nazis, the lost war, and the turmoil of reconstruction. 
Grass gained fame for The Tin Drum (1959), a satirical 
count of Nazi rule in a German-Polish city and life in 
prosperous postwar West Germany. 

East German novelists also contributed to postwar 
German literature. Uwe Johnson and Christa Wolf e: 
ined the anxieties of a politically divided Germany. 

German literature today. Several of the leading 
postwar writers continued their leadership of German 
literature in the 1970's and 1980's. Böll traced the life 
an innocent, humane heroine from prewar times to 1 
in his novel Group Portrait with Lady (1971). Grass us 
innovative narrative techniques to critically examine 
feminism in his novel The Flounder (1977). 

East German writers showed increasing concern 
about the relationship between the individual and the 
state. Ulrich Plenzdorf 's prose tale and play 7he New 
Sufferings of Young W. (1973) dealt with this theme. 

Thomas Bernhard and Peter Handke, two Austrian 
novelists and playwrights, rejected political themes in 
their works. Instead, they have concentrated on the 
inner lives of their characters. 
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German measles. See Measles; Rubella. 

German pinscher is a breed of dog that originated 
in Germany. It is the medium-sized dog of the pinscher 
family, which ranges in size from the Doberman pins- 
cher to the small miniature pinscher and the Manches- 
ter terrier. The German pinscher is a popular house dog, 
and it is also a good guard dog. In some countries it is 
still used to hunt vermin. The German pinscher has a 
short, glossy coat. It is red, or black and blue with tan 
markings. The tail is usually docked short to about 12 
centimetres. The dog stands about 43 to 48 centimetres 
high and weighs between 12 and 16 kilograms. 
German shepherd dog is often called the German 
police dog, because many of such dogs are trained for 


police work. The dog is also used as a guide dog for the 
blind. The German shepherd dog stands about 60 centi- 
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The German shepherd dog was bred as a herding dog. 


metres high and weighs from 30 to 40 kilograms. It re- 
sembles a wolf in shape, walk, and colour, and has erect 
ears and a long, slender muzzle. The dogs vary in colour 
from black and tan to white. They were first bred in Ger- 
die as herding dogs. See also Dog (picture: Herding 
s). 
German shorthaired pointer is a dog often used 
to hunt game birds. It works well as a pointer on land 
and as a retriever on land and in the water. It has an un- 
usually keen sense of smell. The German shorthaired 
pointer is a little larger than most pointers. It stands 53 
to 64 centimetres high, and weighs 20 to 32 kilograms. 
Its coat is liver-coloured, liver and white, or black and 
ate See also Dog (picture: Sporting dogs). 
pkey silver. See Nickel silver. 
shert spitz, also called the great spitz, is a very old 
HG of dog. Spitz-like fossils have been found which 
Ta from 2000 B.C. The breed is divided into two types. 
te kleinspitz stands 23 to 28 centimetres high, and the 
mittelspitz is 29 to 35 centimetres high. Both types are 
Ps as house dogs, and make good guard dogs. The 
erman spitz has a fox-like head, small dark eyes, and 
ae ears, It has a thick coarse coat. The tail is very 
ushy and curls over the dog's back. The colour of the 
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The German wirehaired pointer is a hunting dog. 


German wirehaired pointer is a hunting dog that 
was developed in Germany in the 1800's by crossing 
German shorthaired pointers with terriers, blood- 
hounds, and poodles. It is an all-purpose hunter and a 
good retriever on land or in water. The dog weighs 
from 27 to 32 kilograms and stands 56 to 64 centimetres 
high. Its colour can be brown or brown and white with 
liver-coloured spots. 

Germanic languages. See Language (Language 
families). 

Germanium is a chemical element with the symbol 
Ge. It is a hard, brittle, greyish-white substance witha 
metallic appearance. Germanium is a rare element and 
is usually found in small quantities, combined with 
other metals. It is obtained during the refining of cop- 
per, zinc, and lead ores. 

Germanium is one of the most widely used materials 
known as semiconductors (see Semiconductor). Germa- 
nium is a good semiconductor because it does not have 
strong metallic properties. Industry uses germanium in 
such semiconductor devices as diodes, solar batteries, 
and transistors. It is also used in the manufacture of 
lenses for various infrared optics devices. 

The addition of trace amounts of germanium to a 
lead-acid storage battery can help the battery last 
longer. Germanium oxide, a germanium compound, is 
used in medicine. 

Germanium’s atomic number is 32, and it has an 
atomic weight of 72.61. It melts at 937.4 °C and boils at 
2830 °C. The German chemist Clemens Winkler discov- 


ered germanium in 1886. 
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Germanium occurs naturally in small amounts with other met- 
als such as copper, zinc, and lead. 


Unification of East Germany and West Germany took place on Oct. 3, 1990. Millions of Germans 
celebrated throughout the country, including these people at the Brandenburg Gate in Berlin. 


Germany 


Germany is a large country in central Europe. From In 1933, Adolf Hitler—leader of the Nazi Party, an €x- 
1949 to 1990, it was divided into the German Democratic tremely militaristic and nationalistic political move- ‘ 
Republic (East Germany) and the Federal Republic of ment—established his dictatorship and began to ream 
Germany (West Germany). On Oct. 3, 1990, East and Germany's military power. In 1939, Hitler started wor 
West Germany were unified into a single nation, also War Il. Germany was defeated in 1945 and was divide! i 
called the Federal Republic of Germany. into zones that, in 1949, became West Germany and 7 
For hundreds of years, Germans lived in many sepa- Germany. Berlin, the old capital, was also divided. Wes 
rate states, one of the most powerful of which was the Germany became a parliamentary democracy with 
kingdom of Prussia. During the late 1800's, Otto von Bis- strong ties to Western Europe and the United States. 
marck, the prime minister of Prussia, united most of East Germany became a Communist dictatorship closely 
these states and cities under Prussian leadership. After associated with the Soviet Union, 
Bismarck, German leaders tried to expand their influ- After World War II, the West Germans and East Ger 
ence in Europe and overseas. These policies helped mans rebuilt their shattered industries and made hem 
trigger World War | in 1914. When the war ended in more productive than ever. West Germany became On 
1918, Germany had been defeated and a period of politi- of the leading industrial nations. Although East Germa 
cal and economic crises followed. ny's economic development was not as rapid, the coun 


T i 
a a Rhine River, made famous in song and legend, has come to symbolize Germany. 
sque towns line the river, which is also one of Europe's most important waterways. 


ou as one of the most economically advanced of 
ied oe that adopted Communism. Yet dissatisfaction 
beteen $4 of East Germans to flee to West Germany 
“es n 1946 and 1961, the year that East Germany built 

; erlin Wall to cut off the major escape route. 
E TIR reform movements swept through the Com- 
a nee Europe. In East Germany, political pro- 
Shee massive emigration set in motion the chain of 
Gahan + ended in the unification of East and West 
ead n November 1989—in response to the y 
nei the East German government allowed its citi- 
estici ravel freely for the first time. The end of travel 
Alas tarts included the opening of the Berlin Wall. 
Te e first time, non-Communist political parties 
East ee to organize in late 1989. In March 1990, 
estat free parliamentary elections, and 

wae i gained control of the government. 
many Ge e end of Communist control in East Germany, 
T Aas tet both East and West, began considering 
many Es July 1990, East Germany and West Ger- 
gust sons their economies into a single system. In Au- 
fication aac signed a treaty that would finalize uni- 
held ek e treaty took effect on October 3. Germany 
cember fs national elections after unification in De- 

0. 

ain are famous for being hard-working and dis- 

ane ut they are also known for their love of music, 
eae food, and fellowship. Germans also enjoy 
ian Alps tah their world-famous scenic areas. The Bavar- 
gion. The al example, are a popular winter sports re- 
with or eautiful Rhine River winds through valleys 

grand castles overlooking the river. 


Neuschwanstein Castle in Bavaria was begun in 1869 by King 


Louis Il, known as Mad King Ludwig. The “fairy-tale” castle is one 
of Germany's popular tourist attractions. 
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Germany in brief 


Capital: Berlin. 

Official language: German. 

Official name: Bundesrepublik Deutschland (Federal Re- 
public of Germany). 

National anthem: Third stanza of “Deutschland-Lied” (Song 


of Germany’. 
cities: (1990 official estimate) 
Berlin (3,433,695) Essen (626,973) 
Hamburg (1,652,363) Dortmund (599,055) 
Munich (1,299,026) Stuttgart (579,988) 


Düsseldorf (575,794) 
Bremen (551,219) 


Cologne (953,551) 
Frankfurt am Main (644,865) 


The German flag has 

stripes of black, red, and Coat of arms. The eagle 
gold—colours that have emblem has been used 
been associated with Ger- since the ancient Romans 


man unity since the 1800s, introduced it into Germany. 


Land and climate 


Land: Germany lies in central Europe. It borders France, 
Switzerland, Austria, Czech Republic, Poland, Denmark, 
Netherlands, Belgium, and Luxembourg, and it has a short 
coastline on the North and Baltic seas. The northern part 
of the country is mostly flat; the terrain is hilly in central 
and southern Germany. The Alps run along the border 
with Austria; the rugged Black Forest lies in the south- 
west; the Bohemian Forest is along the Czech border. 
Major rivers include Rhine in the west, Danube in the 
south, Elbe and Weser in the north, and Oder in the east. 


Area: 356,733 km’. Greatest distances—north-south, 869 km; 
east-west, 628 km. Coastline—924 km. 

Elevation: Highest—2,963 m at Zugspitze, in the Alps. 
Lowest—sea level along the coast. 

Climate: Mild summers, cool winters. Typical summer day- 
time highs are in low 20s C. In winter, typical daytime 
high is a few degrees above freezing. The Rhine Valley is 
generally the warmest part of the country; the coastal 


areas are usually milder than the inland areas. Moderate 
rainfall in all seasons. 


Government 


Head of state: Federal president. 
Head of government: Federal chancellor. 

Parliament of two houses—the Bundestag (662 
members) and the Bundesrat (up to 68 members). The 
Bundestag is more powerful than the Bundesrat. 4 

Executive: Federal chancellor (elected by Bundestag). Chan- 
cellor selects Cabinet ministers. 

Judiciary: Highest court is the Federal Constitutional Court 

Political subdivisions: 16 states. 


People 

Population: 1996 estimate—81,524,000. 2001 estimate— 
82,765,000. 

Population density: 229 people per km’. 

Distribution: 86 per cent urban, 14 per cent rural. 

Major ethnic/national groups: 95 per cent German, 5 per 
cent other Europeans. 

Major religions: 45 per cent Protestant (chiefly Lutheran); 
40 per cent Roman Catholic; 2 per cent Muslim. 


Population trend 


1800 1850 1900 1950 2000 


46,560,000 (W. Ger) 
18,488,000 (E. Ger) 
65,048,000 Total 
55,423,000 (W. Ger) 
17,058,000 (E. Ger: 
72,481,000 Total 
1880 45,234,000 1970-71 60,651,000 W. Ger) 
17,068,000 (E. Ger. 
77,739,000 Total 
61,666,000 (W. Ger) 
; 16,732,000 (E. Ger. 
1933 66,030,000 78,398,000 Total 


1852 33413,000 1960 


1910 64,926,000 1981 


Economy 


Chief products: Agricu/ture—milk, pigs, wheat, potatoes, 
barley, sugar beet, beef cattle. Manufacturing—process 
foods and beverages, motor vehicles, chemicals and phar- — 
maceuticals, machinery, electrical equipment, steel. 
Mining—coal. 

Money: Currency unit—Deutsche mark. One mark = 100 
pfennige. 

Gross domestic product: 7992 total GDP—1,775,000,- 
000,000 U.S. dollars. GDP per capita—23,040 U.S. dollars. 

Foreign trade: Major exports—machinery, motor vehicles, 
electrical equipment, chemicals, Value of exports— 
401,000,000,000 U.S. dollars (1991). Major imports—petro- 
leum and petroleum products, food products, electrical 
machinery, clothing. Value of imports—388,000,000,000 
U.S. dollars (1991), Main trading partners—France, Italy, 
Netherlands, United Kingdom, Belgium. 


Highlights 

Berlin. Germany's largest city and the tra- 
ditional capital. For highlights, see Ber- 
lin (Berlin in brief) 


Northern Germany 
Hamburg. Major commercial centre and 


seaport. Like Venice and Amsterdam, 
much of the city’s area covered by 
water. Busy harbour. Aussen-alster, a 
boating area near Elbe River; five 
nearby church spires and the tower of 
the town hall all rise more than 100 
metres high 


Hanover. Industrial city, site of commer- 
cial fairs. Herrenhdusen Garden, begun 
in 1666. 

Bremen. Germany's second largest sea- 
port, after Hamburg. Medieval centre 
city and market plaza; Gothic town hall; 
Schnoor section of city includes streets 
and houses in the styles of the 1400s to 
1800s. 

Potsdam. Historic city surrounded by 
densely wooded hills. Rococo-style 
Sans Souci Palace built in late 1600's as 
summer residence for King Frederick 
Il. Cecilienhof Palace was headquarters 
of 1945 Potsdam Conference, after 
World War II. 

Lübeck. Baltic Sea port. Twin-towered 
Holstentor gate at entrance to city was 
completed in 1477. Keeps many medi- 
eval features. 

Kiel. Port city near the eastern end of Kiel 
Canal—the short cut between the Baltic 
and North seas 


West-central Germany 

Rhine River. Great transportation artery, 
scenic cruises. Best scenery between 
Wiesbaden and Bonn. Some gorges, 
many castles. Famous jutting cliff called 
Lorelei, midway between Bingen and 
Koblenz, is site where legend says 
songs of a river nymph lured sailors to 
destruction. Grape cultivation and 
ge. in Rhine and Moselle val- 

s. 

Frankfurt am Main. Commercial, bank- 
ing centre. Many skyscrapers in central 
Frankfurt am Main. City's airport a 
major world transportation hub. Birth- 
place of poet and novelist Johann 
Wolfgang von Goethe (1749-1832). 
Städel Art Institute, a sculpture mu- 
seum, Palmgarten (a botanic garden). 


Freiburg 


Moselle (Mosel) River 


Wiesbaden. Elegant hot-springs spa and 
cultural centre near Frankfurt am Main. 
Theatre and musical performances. 

Aachen. Capital of Charlemagne's em- 
pire around 800. Cathedral, begun by 
Charlemagne, contains his throne. 

Trier. Oldest town in Germany. Ruins 
from Roman times. 

Heidelberg. University town in beautiful 
setting. Ruins of castle begun in 1200s, 
but mostly built in 1500's and 1600s. 

Ruhr Valley (area of Dortmund, Duis- 
burg, Düsseldorf, Essen, and Wupper- 
tal). One of the world’s largest concen- 
trations of industry—iron and steel, 
chemicals, glass, textiles. 

. Important commercial, indus- 
trial, and cultural city. Huge Gothic ca- 
thedral with 157-metre spires, that 
were completed in the 1800s, Extensive 
Old Town. Fine art museums; Roman- 
Germanic Museum has important col- 
lection of ancient Roman artifacts. 

Bonn. Home of the great musical com- 
poser Ludwig van Beethoven (1770- 
1827). Government buildings. 

Würzburg. Many masterpieces of ba- 
roque and rococo architecture, espe- 
cially baroque palace called the Resi- 
denz Home of Tilman Riemen- 
schneider, master sculptor and wood- 
carver of late 1400's and 1500s. 

Nuremberg. Site of trials of Nazi war 
leaders (1945-1949). City has some fine 
medieval buildings. German National 
Museum shows paintings, sculpture, 
decorative arts. 


East-central Germany 

Leipzig. Economic and cultural centre; 
great centre of music and literature 
during 1800s. Birthplace of composer 
Richard Wagner (1813-1883). Restored 
medieval St. Thomas Church, burial 
site of composer Johann Sebastian 
Bach (1685-1750). Karl Marx University, 
founded in 1409, graduated Goethe. 

Dresden. Before bomb damage of 
World War Il, celebrated for art treas- 
ures and architecture. Restored 
Zwinger museum complex includes 
masterpieces of Raphael, Rembrandt, 
Rubens. Dresden china manufactured 
in nearby Meissen. 

Harz Mountains. Rugged area with 
dense forests, waterfalls, limestone 
caves. Hiking. Charming medieval 
towns with cathedrals, castles, narrow 
winding lanes. 

Thuringia. Heavily-forested region: un- 
spoiled wilderness, traditional crafts, 
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historic towns. Stunning caves with sta 
lactites at Saalfeld. Town of Eisenach 
site of legendary Wartburg Castle and 
birthplace of |.S. Bach 

Weimar. Cultural and historical centre at 
edge of Thuringian forest. Well 
preserved medieval architecture 
Goethe National Museum was poets 
home from 1782 to 1832. Homes of 
writer Friederich Schiller (1759-1805) 
and.of composer Franz Liszt (1811-1886) 
are museums. 

Erzgebirge (Ore Mountains). Hilly, sce 
nic region along northern border of 
Czechoslovakia old mining caves, cas 
tle ruins, folk art. Town of Seiffen 
widely known for toy museum and 
woodcarving. 


Southern Germany 

Munich. Chief city of southern Germany 
Produces electronics, chemicals, ma- 
chine tools, precision instruments. 
Publishing centre. Known for its brew 
eries, Marienplatz, the central plaza 
mechanical figures high on the facade 
of the New City Hall enact a tourna 
ment and act out a dance every morn- 
ing at 11 o'clock Old Pinakothek art 
museum (major collection of paint- 
ings). National Museum of Bavaria dis- 
plays examples of German porcelain, 
glass, metalwork, and furnishings. 
Nymphenburg Castle and park. 

Alps (near border with Austria from Lake 
Constance eastward), Snow-topped 
mountains, blue lakes, picturesque vil- 
lages. Notable resorts include ski area 
of Garmisch-Partenkirchen at foot of 
Zugspitze, Germany's highest peak; 
and Berchtesgaden, near the lovely 
lake called Königssee. 

Stuttgart. Motorcar manufacturing cen- 
tre (Mercedes-Benz and Porsche). 
Many ultramodern structures, includ- 
ing concert hall (Leiderhalle) with mo- 
saic façade. Car museum at Mercedes- 
Benz factory in suburb of 
Untertiirkheim. 

Black Forest. Hilly area with deep val- 
leys and dense forests of needleleaf ev- 
ergreen trees. Baden-Baden and other 
spas offer bathing in mineral waters, 
gardens, hiking, sports, cultural events. 

Freiburg. Gateway to the Black Forest. 
University city with fine examples of ar- 
chitecture from several centuries. 


Mountains near Austrian border 
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States 


Germany map index 
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The German people have made many important con- 
tributions to culture. Johann Sebastian Bach and Ludwig 
van Beethoven composed some of the world’s greatest 
music. Johann Wolfgang von Goethe and Thomas Mann 
wrote masterpieces of literature. German scientists have 
made breakthroughs in chemistry, medicine, and phys- 
ics. 


Government 


Germany is a federal republic in which the people 
elect their representatives by secret ballot. The govern- 
ment’s main bodies and offices include a Parliament, a 
federal chancellor, and a Cabinet. The government was 
established after the unification of East and West Ger- 
many in 1990. It was based on the democratic govern- 
ment system of West Germany. East Germany had oper- 
ated under a dictatorial Communist government system 
until shortly before unification, when a democratic sys- 
tem was established. 

Parliament of Germany has two houses, the Bundes- 
tag (Federal Diet) and the Bundesrat (Federal Council). 
The Bundestag, the more powerful of the two houses, 
passes the laws and chooses the head of government. 
The Bundestag has 662 deputies elected by the voters to 
four-year terms. > 

The Bundesrat is the house in which Germany's states 
are represented. Each state has three to six votes in the 

Bundesrat, depending on the population of the state. 
Each state government may appoint up to as many dele- 
gates to the Bundesrat as the state has votes. The maxi- 
mum membership of the Bundesrat is 68. Some laws 
passed by the Bundestag require approval of the Bun- 
desrat. They include laws that relate directly to the 
states’ responsibilities, such as matters dealing with ed- 
ucation and local government. The Bundesrat can raise 
objections to other laws. Its objections can be overrid- 
den by a majority vote of the Bundestag. 

Executive. The Bundestag elects a member of the 
strongest political party in that house to be federal chan- 
cellor, the head of the government. The Bundestag can 
remove the chancellor from office by electing a replace- 
ment. The chancellor selects the ministers who make up 
the Cabinet and head government departments. 

The federal president is the head of state, but the 
powers of the office are largely ceremonial. Bundestag 
deputies and an equal number of electors selected by 
German state legislatures elect the president to a five- 
year term. 

State government. Germany has 16 states. Each state 
has a legislature. Members of most of the legislatures 
are elected to four-year terms. In most of the states, the 
legislature elects one of its members as minister presi- 
dent to head the state government. In Berlin, Bremen, 
and Hamburg, which are cities as well as states, a mayor 
heads the state government. 

Politics. The Christian Democratic Union (CDU) and 
the Social Democratic Party are Germany's largest politi- 
cal parties. The CDU'’s branch in Bavaria is the Christian 
Social Union. Traditionally, both large parties support 
close ties to other Western nations. The Christian Demo- 
cratic Union has conservative economic and social poli- 
cies. The Social Democratic Party supports more social 

welfare programmes and greater regulation of the econ- 
omy. 


In most national elections, neither major party gains 
enough votes to control the Bundestag. In such cases, 
the political party with more votes must form a coalition 
alliance), usually with the liberal Free Democratic Party 
(FDP), in order to gain a majority of seats in the Bundes- 
tai 

The Party of Democratic Socialism—the Communist 
Party that formerly controlled East Germany—has main- 
tained some of its membership since unification. Ger- 
many also has a number of smaller parties. These in- 
clude the Green Party, which represents environmental 
causes, and the extremely conservative Republican 
Party. Germans must be at least 18 years old to vote. 

Courts. Germany's highest court is the Federal Con- 
stitutional Court. It interprets the Constitution and set- 
tles disputes between the executive and the legislature 
and between federal and state governments. The courts 
16 judges are appointed for 12-year terms. Half of the 
judges are appointed by the Bundestag and half by the 
Bundesrat. The regular court system tries civil and crimi- 
nal cases, which can be reviewed by regional and na- 
tional appellate courts. Judges in all these courts are ap- 
pointed for life. Administrative courts decide disputes 
between individuals and government agencies. There 
are special courts for disputes about labour issues, 
taxes, and social security payments. 

Armed forces. After World War II, the Allies 
planned to keep Germany disarmed. But by the 1950s, 
the Western Allies wanted West Germany's help against 
possible Communist expansion. West Germany joined 
the North Atlantic Treaty Organization (NATO) in 1955, 
and began to build up its armed forces under NATO 
command. After unification, Germany remained in 
NATO. The East German armed forces were dissolved, 
but some of its personnel joined the unified German 
armed forces. The German armed forces have about 
500,000 men, but plan to reduce it to about 370,000 by 
the mid-1990's. German men must serve at least one year 
in the armed forces after reaching the age of 18. 


People 


Unification brought many changes to the German 
people. For many years, the people were divided by the 
heavily guarded 1,381-kilometre border that split their 
land between East and West. Many relatives and friends 
were separated from one another. The East German gov’ 
ernment restricted travel between East and West Ger- 
many. 

Until 1961, millions of East Germans fled to West Ger 
many through Berlin. In August 1961, the Communists 
closed off this escape route by building the high, heavily 
guarded Berlin Wall between eastern and western sec” 
tors of the city. Although some East Germans were al- 
lowed to resettle in West Germany, most people could 
not even visit there. 

In 1989, thousands of East Germans fled to West Ger- 
many by way of neighbouring countries. In response to 
these departures and popular protests, the East German 
government lifted all restrictions on travel. East Germans 
were permitted to travel to West Germany or any other 
country. In addition, West Germans were permitted to k 
visit East Germany without any restrictions. After unifica 
tion, all Germans were granted complete freedom of 
travel. 


Population density 

More than 80 per cent of the German people live in urban areas. 
The area surrounding the Rhine and Ruhr rivers is one of the 
most densely populated parts of Europe. 


Pers Persons per 
sc km4 Major cities 
More t More than 200 @ More than 1,000,000 
inhobitonts 
250 to 5 100 te 200 
ian = e 500,000 to 1,000,000 
125 to 25 50 to 100 inhabitants 
Less than 125 | Less than 50 


Population and ancestry. For Germany's total popu- 
lation, see the Germany in brief table with this article. 
Among all the countries of Europe, only Russia has 
more people. Almost all the people living in Germany 
were born there. Germans are descended from many 
ancient tribes, including the Cimbri, Franks, Goths, and 
futons. A small group of Slavic people called Sorbs 
ive in eastern Germany. Most non-Germans who live in 
the Country moved there as guest workers from Turkey, 
the former Yugoslavia, and Italy. Since the late 1980s, 
about a million ethnic Germans from Eastern Europe 
and thousands of refugees of other ethnic backgrounds 

ave moved to Germany. 
havanguage. Two main forms of the German language 
he ong been spoken in Germany—High German in 
sae and centre and Low German in the north. In 
aha ion, there are many dialects associated with partic- 

regions or cities. Today, schools, businesses, news- 
le and radio and television broadcasts use a stand- 
ized form of High German called Standard German. 


Way of life 


i ne unification, the people of West Germany had a 
Sher standard of living than the people of East Ger- 
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many. West Germans generally dressed better, were 
more likely to own a car, and had access to more luxury 
goods. But East Germany was one of the most prosper- 
ous countries in Eastern Europe. Government-controlled 
businesses provided jobs, and the government regu- 
lated prices. Medical care was free. Unification brought 
about a free enterprise economy for all of Germany, 
opening up new economic opportunities for Germans 
in the eastern states. But the changes also resulted in 
some problems. Many people in what had been East 
Germany lost their jobs because their companies or fac- 
tories could not compete in the new economy. Also, the 
cost of many goods rose, and medical care is no longer 
free. However, Germans still enjoy one of the highest 
standards of living in Europe. 

City life. About 84 per cent of Germany's people live 
in urban areas. Berlin, with more than 3 million people, 
is the largest German city. Hamburg and Munich both 
have more than a million people. Thirteen other German 
cities have populations of more than 500,000. 

Many German cities were destroyed during World 
War Il. In some of them, such as Munich, the old city 
centre has been restored. Most cities, however, have 
buildings dating from the postwar construction of the 
1950's and 1960s. 


Shops and cafes line the Kurfürstendamm, a famous boulevard 
in Berlin. At its east end, the bombed-out Kaiser Wilhelm Me- 
morial Church, /eft, serves as a reminder of World War Il. 


120 Germany 


German cities face the problems of pollution and con- 
gestion that affect urban areas everywhere. Many Ger- 
man cities also have housing shortages. 

Rural life. About 6 per cent of German workers are 
farmers. In western Germany, most farms are small and 
owned by families that live on them. In eastern Ger- 
many, most farms were large collective farms formerly 
controlled by the East German government. Since unifi- 
cation, the German government has begun the process 
of returning this land to private ownership. 

Food and drink. Germans are known for enjoying 
good food in large quantities. They usually eat their 
main meal at noon, a heavy meal often featuring veal, 


Attractive old buildings are preserved in many towns. This 
photograph shows Wernigerode, in central Germany. 


pork, beef, or chicken. The main meal also includes 
such vegetables as beetroot, carrots, onions, potatoes, 
or turnips. Breakfast usually consists of rolls and jam 
with coffee or milk. In the afternoon, especially on Sun- 
day, many Germans enjoy a snack of rich pastries. They 
generally eat a light supper of bread, cheese, and sau- 
sage. German beer and wine are internationally famous 
for their high quality. 

Many world-famous German dishes were created 
hundreds of years ago to prevent foods from spoiling. 
Sauerkraut, perhaps the best-known German food, was 
developed to preserve cabbage. To preserve meat, Ger- 
man cooks soaked it in vinegar and spices—and created 
sauerbraten. The Germans also preserved meats by 


Picturesque Heidelberg includes the ruins of Heidelberg Cas- 
tle, centre background. The castle dates from the Middle Ages 
and overlooks the old city and a square called the Kornmarkt. 


making such sausages as bratwurst and frankfurters. 
They developed many kinds of cheeses, including Lim- 
burger, Miinster, and Tilsiter, which were named after 
the regions where they were first made. 

Recreation. Germans enjoy hiking, reading, garden- 
ing, swimming, and watching television. Many young 
people take bicycling, hiking, or hitchhiking trips. They 
carry knapsacks and spend the night in the open or at 
inexpensive inns called youth hostels (see Youth hostel). 
Germany has many lakes and rivers for canoeing, row- 
ing, sailing, and swimming. High, snow-covered moun- 
tains help make skiing a favourite winter sport. 

Soccer is the most popular organized sport in Ger- 
many. There are thousands of soccer teams, most of 
which represent various towns or cities. Gymnastics, 


Oktoberfest is a lively festival held in Munich each autumn. 
People fill beer halls for food, beer, and music. Oktoberfest 
began in the 1800s after a royal wedding celebration. 


Soccer is the most popular organized sport in Germany. Thou- 
sands of teams represent towns and cities. The photo above 
shows a game between clubs from Munich and Stuttgart. 


tennis, and athletics are also popular. Some Germans 
belong to sharpshooting clubs. 

Religion. The Reformation began in Germany during 
the early 1500s. This religious movement brought about 
the establishment of Protestantism. By 1600, most peo- 
ple in northern and central Germany had become Prot- 
estants. Most of those in the south remained Roman 
Catholics, These religious groups are about the same 
today. For more information, see Reformation. 

About 45 per cent of Germans are Protestants, mostly 
Lutherans, About 40 per cent of the people are Roman 
Catholics. About 2 per cent are Muslims. 

About 560,000 Jews lived in Germany when the Nazis 
came to power in 1933. By the end of World War Il, 
Most Jews had been killed by the Nazis or had fled the 
Country. Today, about 40,000 Jews live in Germany. 

_ Education. The German states were among the first 
in the world to set up a state education system for all 


Schools į 


i n Germany are f for th lity of their educa- 

tio, y are famous for the quality 

students must attend school for at least 9 or 10 years. These 
nts are watching their teacher conduct an experiment. 
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children. Prussia established a system during the early 
1800's. The other German states developed their own 
systems by the mid-1800'. By the 1900's, almost all Ger- 
mans over the age of 15 could read and write. Germany 
also developed one of the finest university systems in 
the world. In the late 1800's and early 1900's, students 
came from many countries to study in Germany. Such 
German universities as the University of Berlin (now 
Humboldt University) and the University of Leipzig (now 
Karl Marx University) were especially famous for scien- 
tific research. Between 1900 and 1933, German scientists 
won more Nobel Prizes than those from any other coun- 
try. 
Education in Germany is controlled by the individual 
states. All children must go to school full time for at 
least 9 or 10 years, starting at the age of 6. 

In the states that made up West Germany, children at- 
tend primary school for four years. The nine-year gym- 
nasium, for students aged 11 to 19 years, is the tradi- 
tional secondary school. The gymnasium prepares 
students for entrance into a university. Vocational 
schools provide students with various types of job train- 
ing, as well as some academic subjects. There are also 
some comprehensive schools in Germany, which offer 
the curricula of both the gymnasium and the vocational 
schools. 

In the states that were part of East Germany, children 
attend a 10-year polytechnical school that stresses tech- 
nical training, mathematics, sciences, and languages. At 
16 years of age, students may take a three-year continua- 
tion course to fulfil university entrance requirements. 

Germany has about 60 universities and many special- 
ized and technical colleges. These universities and col- 
leges have about 2 million students. About 6 per cent of 
German adults have a university education. The Univer- 
sity of Heidelberg, founded in 1386, is Germany's oldest 
university. See Heidelberg, University of. 


Arts 


Many of the world’s greatest artists, musicians, writ- 
ers, and thinkers have been German. During the Middle 
Ages and Renaissance, German architects, painters, and 
sculptors produced great works, mostly with religious 
subjects. During the 1700s, many German writers and 
thinkers were part of the European Enlightenment, 
which focused on rational thinking and the order of na- 
ture. In the late 1700's and early 1800's, Germans helped 
create the Romantic movement. More recently, Ger- 
mans were among the pioneers in modern art, films, lit- 
erature, and music. This section mentions only some of 
the most important German contributions to the arts. 
For more detailed information, see Architecture; Classi- 
cal music; Drama; German literature; Opera; Painting; 
Sculpture; and Theatre. 

Literature and philosophy. The greatest period of 
German literature lasted from about 1750 to 1830. Dur- 
ing these years, Johann Wolfgang von Goethe, Gotthold 
Ephraim Lessing, Friedrich Schiller, Friedrich Hölderlin, 
Heinrich von Kleist, and many other German novelists, 
poets, and dramatists produced works of lasting impor- 
tance. The most important German philosopher during 
this period was Immanuel Kant, who wrote three influ- 
ential works in the 1780s. During the early 1800's, Georg 
Wilhelm Friedrich Hegel produced a philosophy of his- 


Saint James the Greater 11510; Porcelain figurine (1746) by Johann Kändler; Wads- 
Offentliche Kunstsammlung worth Atheneum, Nevada, U.S.A. 

Basel, Kunstmuseum, Basel 

Switzerland 

Sculpture and ceramics have long traditions in German art. A 
carving by Tilman Riemenschneider, /eft, is a masterpiece of late 


medieval sculpture. The Meissen factory created beautiful ce- 


ramic figurines, right, in the 1700s. 
Richard Wagner's opera Lohengrin, first performed in 1850, 
is based on a medieval German legend. Wagner's music dramas 

ny compos- 


established a new style in opera and influenced ma c 
| festival in 


ers. His operas are performed each year at a specia 
Bayreuth, above. 


ye 

German filmmaking has excelled in portraying psychological The interior of the Wies church near Oberammergau is e to 
themes. The silent film Metropolis (1926), above, was directed masterpiece of rococo decoration. The interior was intende 
by the famous German director Fritz Lang. The film depicts a city give visitors a vision of heaven. The church, designed by 4 
Dominkus Zimmermann, was built between 1745 and 1754. 


of the future that has been corrupted by mad scientists. 


Oil painting on canvas (1911; Walker Art Center, Minneapolis, Minnesota, USA 


en expressionism was one of the most important art movements of the 1900s. In 1911, 
Se Marc helped found a school of expressionism in Munich called Der Blaue Reiter (The Blue 
ider). Marc's The Large Blue Horses, above, is one of his best-known paintings. 


tory that would have a lasting impact on Western 
thought. Hegel's work greatly influenced Karl Marx, who 
used Hegelian ideas as the basis for his revolutionary 
theories, 

From the mid-1800's on, German writers and philoso- 
me often focused on the political and cultural situa- 
hd their own land. Poet Heinrich Heine produced 
id that were critical of the German political estab- 
Seat Ps Theodor Fontane wrote gently ironic novels 

russian society in the late 1800s. Friedrich Nie- 
Sai wrote a series of poetic philosophical works on 
re of language and culture. Between 1890 and 
Si A lax Weber created a series of studies about mod- 
A ciety. During the 1900s, novelist Thomas Mann 
of ae Bertolt Brecht wrote about the problems 
— politics and culture. After the collapse of Nazi 
ers Günter Grass, Heinrich Böll, and many other 
‘i s tried to come to terms with the burden of the 

i past. 
ae The great tradition of German music was es- 
Bach “ate during the early 1700's by Johann Sebastian 
She oe George Frideric Handel. Later in the 1700s, 
ig A e greatest musical geniuses of all time, Wolf- 
tria hee Mozart, carried on this tradition in Aus- 
Fa, ich was historically connected to the other Ger- 
le ats In the early 1800's, Ludwig van Beethoven 
Son os new and powerful forms of symphonic expres- 
ith a hea reached new heights of creative power 
font s last quartets. Felix Mendelssohn became the l 
al ata composer of his time, with his own classi- 
Bours i ht by reviving interest in the works of Bach. 
Tish chubert and Robert Schumann achieved great- 
y composing the romantic German art songs 


called /ieder (see Lieder). In the mid-1800s, Richard 
Wagner established a new style in opera with his music 
dramas, which sought to combine music, poetry, and 
theatrical design. 

In the late 1800's and early 1900s, Richard Strauss and 
Arnold Schoenberg wrote important music in different 
styles. During the 1920, Kurt Weill broke new musical 
ground with his innovative music for the stage. 
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The Bauhaus was an internationally important school of design 
founded by German architect Walter Gropius in Weimar in 1919. 
This photograph shows the buildings Gropius designed for the 
school when it moved from Weimar to Dessau in 1925. 
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Painting and sculpture. German artists created 
some outstanding works during the Renaissance. Al- 
brecht Dürer and Hans Holbein the Younger produced 
great paintings and engravings. They are especially fa- 
mous for their portraits. Matthias Griinewald painted 
masterpieces of religious art, and sculptor Tilman Rie- 
menschneider made beautiful woodcarvings. 

In the early 1800's, Caspar David Friedrich was an im- 
portant romantic painter. In the late 1800's and early 


1900's, Max Beckmann and other German painters devel- 


oped the expressionist style. They sought to express un- 
conscious emotions and dreamlike states. 
Architecture. During the Middle Ages, magnificent 
cathedrals in the Romanesque and Gothic styles were 
built in such cities as Bamberg, Cologne, Regensberg, 
Ulm, and Worms. In the 1700's, German princes built 
palaces modelled on the magnificent French palace at 
Versailles. At the same time, Germans built great ba- 
roque and rococo churches, especially in the predomi- 
nantly Roman Catholic southern German states. During 
the 1800's, such architects as Friedrich Schinkel built 
museums and other public buildings in the neoclassical 
style. After 1900, Walter Gropius and his Bauhaus group 
developed a basic style of modern architecture. 


Land 


Germany has a varied landscape made up of five main 
land regions. From north to south, they are (1) the North 
German Plain, (2) the Central Highlands, (3) the South 
German Hills, (4) the Black Forest, and (5) the Bavarian 
Alps. 

The North German Plain, the largest land region in 
Germany, is low and nearly flat. Almost the entire plain 
lies less than 90 metres above sea level. The region is 
drained by broad rivers that flow northward into the 
North Sea or the Baltic Sea. These rivers include the 


Elbe, Ems, Oder, Rhine, and Weser, all of which are im- 
portant commercial waterways. Large ports and indus- 
trial centres are located on them. 

The wide river valleys, as well as land along the sea- 
coasts, have soft, fertile soil. Between the valleys are 
large areas covered with sand and gravel. These areas 
are called heathlands. The sand and gravel were depos- 
ited by glaciers that moved across much of Europe 
thousands of years ago. The glaciers also formed many 
small lakes in the North German Plain. The soil of the 
heathlands is not suitable for farming, and trees have 
been planted in many to provide timber. 

The southern edge of the North German Plain has 
highly fertile, dustlike soil called /oess. This area is heav- 
ily cultivated and thickly populated. Many of Germany's 
oldest cities, including Bonn and Cologne, are located 
in this area. 

The Central Highlands are a series of plateaus that 
range from nearly flat to mountainous. They are covered 
with rock and poor soil. Most of the plateaus lie from 
300 to 750 metres above sea level. Two of them—the 
Harz Mountains and the Thuringian Forest—have peaks 
that rise more than 900 metres. 

Rivers in the Central Highlands have cut steep, nar- 
row valleys. These rugged gorges, especially that of the 
Rhine River, are among the most beautiful sights in Ger 
many. In some areas, the valleys broaden into small, fer- 
tile basins. See Rhine River. 

The South German Hills include a series of long, 
parallel ridges, called escarpments, that extend from 
southwest to northeast. Sheep are raised on these rocky 
ridges. Lowlands between the ridges have fertile clay 
soil. Some of these lowlands are among the best farm- 
lands in Germany. Along the southern edge of the hill 
region are large areas covered with sand and gravel. 
This soil was deposited by ancient glaciers that spread 


The North German Plain is 
a low, flat region that covers 
all of northern Germany. Fer- 
tile lands are found in the 
river valleys and along the 
seacoast of the plain. 
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northward from the Alps. Most of the South German that cover the mountainsides. The region consists of 
Hills rise from 150 to 750 metres. granite and sandstone uplands with deep, narrow val- 

Much of the region is drained by the Rhine River and leys. It averages between 750 and 900 metres above sea 
two of its branches, the Main and Neckar rivers. The level. Some peaks rise more than 1,200 metres. The 
Danube River drains the southern part. See Danube Black Forest is the scene of many old German legends 
River. and fairy tales. It is also known for its mineral springs. 

The Black Forest is a mountainous region. Its name Many famous health resorts are located near them. See 
comes from the thick forests of dark fir and spruce trees Black Forest. 


Physical features 
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The Central Highlands are a 
series of flat to mountainous 
plateaus. Many rivers, includ- 
ing the Rhine, /eft, one of Eu- 
rope's most important rivers, 
flow through the region. 


The Black Forest is a moun 
tainous region of southwest- 
ern Germany. It is named after 
the dark fir and spruce trees 
that cover its slopes. Many 
German legends are set in the 
Black Forest. 


The Bavarian Alps, forming 
part of Germany's southern 
boundary, are part of Europes 
highest mountain chain. Their 
scenic beauty makes them â 
popular all-year-round holi- 
day destination. 


The Bavarian Alps are part of the Alps, the largest 
mountain system in Europe. The majestic, snow-capped 
Bavarian Alps rise more than 1,800 metres. The highest 
point in Germany, the 2,963-metre peak Zugspitze, is in 
this region. The beauty of the Bavarian Alps has made 
them an all-year-round holiday destination. The region 
has many lakes formed by the ancient glaciers from the 
Alps. It is drained by mountain streams that flow into the 
Danube River. See Alps. 


Climate 


Germany has a mild climate, largely because the land 
is near the sea. In winter, the sea is not so cold as the 
land. In summer, it is not so warm. As a result, west 


Average monthly weather 
Berlin 

Temperatures | Days of 

F C* | rainor 

[High Low High Low snow 
ha. |35 25| 2 -3 10 Jan. 
Feb. | 33 27 | 3 -3 8 | Feb. 
Mar. | 46 32] 8 0 9 Mar. 
Apr. | 55 38 |13 3 9 Apr. 
May | 65 46/18 8 8 May 
Jone} 70 51 }21 n 9 June 
bly | 74 55|23 13| 10 | July 
Aug | 72 54 |22 12| 10 | Aug 
Sept} 66 43/19 9| 8 | Sept 
Ot | 55 afi 5 8 Oct. 
No. | 43 33] 6 1 8 Nov. 
Dec. | 37 29] 3 -2| n Dec. 
== 
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winds from the sea help warm Germany in winter and 
cool it in summer. Away from the sea, in southern areas, 
winters are colder and summers are warmer. 

The average temperature in January, the coldest 
month in Germany, is above — 1° C. Cold winds from 
eastern Europe sometimes reach Germany in winter, 
and the temperature may drop sharply for short periods. 
In July, the hottest month in Germany, the temperature 
averages about 18° C 

Most of Germany receives from 50 to 100 centimetres 
of precipitation (rain, melted snow, and other forms of 
moisture) a year. Some hilly and mountainous areas re- 
ceive more precipitation. The moisture-bearing west 
winds first reach Germany in the northwest. In that area, 
rain falls almost evenly throughout the year, with a little 
more in autumn and winter than in spring and summer. 
Inland, most rain falls in summer, often in heavy thun- 
derstorms. Deep snow covers some mountainous areas 
throughout the winter. 


Economy 


In 1945, at the end of World War Il, Germany's econ- 
omy lay almost in total ruin. Both West and East Ger- 
many had to be rebuilt by the controlling Allied powers. 
West Germany's postwar recovery was greatly helped 
by aid that the United States began to send in 1948 
under the Marshall Plan (see Marshall Plan). The West 
German economy recovered at an amazing rate in the 
1950's. This recovery is described as West Germany's 
“economic miracle.” 

In East Germany, the Soviet Union set up a strong 
Communist state where the government controlled the 
economy, including production, distribution, and pric- 


Average January temperatures Average July temperatures Average yearly precipitation 

January is Germany's coldest month. July is Germany's hottest month. But Ger- Precipitation levels vary throughout Ger- 
Winds from the sea warm the northern man summers are mild, thanks to sea many. Mountainous areas in the south re- 
Part of Germany during winter. winds that cool the land. ceive the most rain and snow. 


Degrees 
Fahrenheit 
Above 32 
28 to 32 
24 to 28 
Below 24 
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Steel mills in the Ruhr region help make Germany one of the 
world’s leading steel producers. 


ing of almost all goods. Under this system, East Ger- 
many grew to be one of the wealthiest Communist 
countries, though it lagged well behind West Germany. 
In 1989, popular protests forced the East German gov- 
ernment to make political and economic reforms. As 
part of these reforms, free, multiparty elections were 
held in 1990. East Germans elected officials who fa- 
voured unification with West Germany. One of the first 
steps taken toward unification was economic union. 
Germany began economic unification on July 1, 1990. 
East Germans traded their money, called DDR marks, for 


Cars built in Germany are shipped worldwide, making motor 
vehicles one of the nation’s chief exports. 


Germany's gross domestic product 


Industry 40% 


| Services 59% 


Agriculture 1% 


Germany's gross domestic product (GDP) was 1,574,330,000,000 
U.S. dollars in 1991. The GDP is the total value of goods and 
services produced within a country in a year. Services include 
community, government, and personal services; finance, insur 
ance, and property; wholesale and retail trade; and transporta: 
tion and communication. /ndustry includes mining and utilities; 
manufacturing; and construction. Agriculture includes agricul- 
ture, forestry, and fishing. 


Production and workers by economic activities 


Employed workers 


Per cent 
ofGDP Numberof Percent 
Economic activities Produced people  oftotal 
Manufacturing 31 11,639,000 31_ 
Community, government, & 
personal services 31 10,352,000 28 
Finance, insurance, & 
property 13 2,785,000 8 
Wholesale & retail trade 9 5,305,000 14 
Transportation & communication 6 2,326,000  6_ 
Construction t 6  2637,000 -7E 
Mining & utilities 7 3 806,000 2 
Agriculture, forestry, & fishing 1 1,575,000 4 
Total 00 37,425,000  100_ 
Figures are for 1991 7 
Sources: International Labour Organization; United Nations. 


West German money, called Deutsche marks. The Deut- 
sche mark became the unit of currency throughout Ger- 
many. East Germany began to operate under a free en- 
terprise system. The East German government started to 
sell government-owned businesses, 

Economic unification had several results. Goods that 
had been scarce in East Germany became readily avail- 
able. But the cost of many goods in the free market was 
higher than they had been when the government con- 
trolled prices. Economic unification also caused prob- 
lems for East German businesses. Many companies 
could not operate without the government's financial 
Support. Many businesses closed or operated on 
shorter hours, causing increased unemployment. 

Before unification, West Germany had one of the 
world's strongest economies. Many economists belie’ 
the united German economy will remain strong, but W! 
require several years of adjustment. In 1957, West Ger- 
many joined the European Economic Community, yee 
later became part of the European Community (EC). Thi 
union helped strengthen the economy through in- 


creased trade. United Germany remained in the EC— 
later renamed the European Union (see European 
Union). 

Manufacturing, Germany's fastest-growing industry, 
has brought rapid economic recovery. Germany has sev- 
eral major manufacturing regions, and there are facto- 
ries almost everywhere. The Ruhr is Germany's most im- 
portant industrial region. It includes such manufacturing 
centres as Dortmund, Duisburg, and Düsseldorf. This re- 
gion has more than 8 million people. It produces most 
of the nation’s iron and steel, and has important chemi- 
cal and textile industries. See Ruhr. 

Much of Germany's steel is used to make cars and 
trucks, industrial and agricultural machinery, ships, and 
tools. The country is the world’s third largest manufac- 
turer of cars, after Japan and the United States. Germany 
also produces large quantities of cement, clothing, elec- 
trical equipment, and processed foods and metals. The 
chemical industry produces large quantities of drugs, 
fertilizer, plastics, sulphuric acid, and artificial rubber 
and fibres. Other important products include cameras, 
computers, leather goods, scientific instruments, toys, 
and wood pulp and paper. 

Service industries are those economic activities that 
Produce services, not goods. Service industries account 
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for about half of the value of Germany's economic pro- 
duction. The most important group of service industries 
in Germany is community, government, and personal 
services. Community services include such economic 
activities as education and health care. Personal services 
consist of such activities as advertising and data proc- 
essing, and the operation of cleaning establishments, re- 
pair shops, and beauty salons. Government includes 
both public administration and defence. Other service 
industries are finance and insurance, trade, transporta- 
tion and communication, and utilities, 

Agriculture. About a third of Germany's food must 
be imported. Germany is one of the world’s largest im- 
porters of agricultural goods. Potatoes are the only food 
produced in large enough quantities so that they do not 
have to be imported. The chief grains include barley, 
oats, rye, and wheat. Sugar beet, vegetables, apples, 
grapes, and other fruit are also important crops. Fine 
wines are made from grapes grown in vineyards along 
the Rhine and Moselle (or Mosel) rivers. Livestock and 
livestock products are important sources of farm in- 
come. Large numbers of farmers raise beef and dairy 
cattle, pigs, horses, poultry, and sheep. 

Many German farms are 10 hectares or less in size. 
Most of these small farms are operated part-time by 
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Farms in western Germany are mostly small. German farmers 
produce only about two-thirds of the nation’s food. Germany is 
one of the world’s largest importers of agricultural goods. 


farmers who have other jobs. In eastern Germany, the 
government has begun the process of breaking up the 
large farms formerly controlled by the East German gov- 
ernment and selling them to individuals. 

Mining. Germany has large supplies of potash and 
rock salt. It also has some lead, copper, petroleum, tin, 
uranium, and zinc. In the 1800s, coal deposits near the 
Ruhr River helped German industries grow. But by the 
1970s, most of the high-quality deposits had been ex- 
hausted. Eastern Germany produces large quantities of a 
low-quality coal called /ignite. 

Foreign trade. Only the United States outranks Ger- 
many in the value of its foreign trade. Germany exports 
more than it imports, even though it imports great 
amounts of food, fuel, manufactured goods, and indus- 
trial raw materials. Its major exports include cars, chemi- 
cals, iron and steel products, and machinery. Germany 
trades with countries in all parts of the world. More than 
half its trade is with other nations in the European 
Union. The United States is also an important trading 
partner. 

Energy sources. Coal is still a major source of elec- 
trical power in Germany, but its use has declined since 
1970 as oil-burning and nuclear-powered generating 
plants have become more common. In southern Ger- 
many, mountain streams are used to generate hydro- 
electric power. Germany has some gas fields, but must 
import most of its natural gas. The nation also depends 
on imported oil, mainly from the Middle East. 

Transportation and communication. Railways and 
roads connect all parts of Germany. Germany has one of 
the most extensive railway networks in the world, pro- 
viding excellent passenger and freight service. The fine 
road system includes about 10,500 kilometres of four- 
lane motorways called autobahns. Hitler began building 
the autobahns in the 1930's. Today, Germany has one of 
the highest rates of private car ownership in the world. 

The Rhine River and its branches carry more traffic 
than any other European river system. Canals connect 
the major rivers of Germany. The chief seaports are 
Hamburg, Wilhelmshaven, and Bremen. 

The government-owned airline, Deutsche Lufthansa, 

flies to all parts of the world. Major airports operate at 


many cities, including Berlin, Diisseldorf, Frankfurt am 
Main, Hamburg, Leipzig, and Munich. 

Germany has about 400 daily newspapers. The largest 
is the Bild Zeitung of Hamburg. Several other large 
newspapers circulate throughout the country. The press 
is free from government censorship. 

Nearly all German homes have one or more radios, 
and most homes have a TV set. Three major channels, all 
produced by public corporations, are broadcast nation- 
wide. Local programmes are also broadcast. Commer- 
cials may be broadcast at only a few times a day. The 
public corporations receive money from licence fees 
paid by owners of radios and TV sets. The government 
owns and operates the postal, telegraph, and telephone 
systems. 


History 


Ancient times. Fossils discovered in what is now 
Germany indicate that the area was home to primitive 
human beings as early as 650,000 years ago. The Nean- 
derthal people, who lived throughout Europe between 
about 130,000 and 35,000 years ago, are named after a 
fossil discovered in Neander Valley, near Diisseldorf. 

But the history of the German people really began 
sometime after 1000 B.C., when warlike tribes began to 
migrate from northern Europe into what is now Ger- 
many. These tribes roamed the area, and lived by hunt: 
ing and farming. In the 100s B.C, they moved south to 
the Rhine and Danube rivers, the northern frontiers of 
the Roman Empire. The Romans called the tribes Ger- 
mani, though that was the name of only one tribe. Other 
tribes included the Cimbri, Franks, Goths, and Vandals. 
The Romans called the tribes’ land Germania. 

In AD. 9, the Romans tried to conquer the tribes, but 
Germanic warriors crushed the Roman armies in a deci- 
sive battle at the Teutoburg Forest. The Romans built a 
wall, called the /imes, between the Rhine and Danube 
rivers to protect their lands to the south from attacks by 
Germanic tribes. By the late A.D. 300's, Roman power 
had begun to collapse. In the 400s, Germanic tribes 
moved south, plundered Rome, and eventually broke up 
the western portion of the empire into tribal kingdoms. 
The kingdom of the Franks became the largest and most 
important. See Rome, Ancient (Decline and fall). 

Kingdom of the Franks. In 486, Clovis, a Frankish 
king, defeated the independent Roman governor of 
Gaul (now mainly France). Clovis extended the bounda- 
ries of his territory by defeating other Germanic tribes 
in Gaul and parts of what is now western Germany. He 
became an orthodox Christian, and also introduced i 
other Roman ways of life into his kingdom (see Clovis 
The greatest Frankish ruler, Charlemagne, came to J 
power in 768. He established his capital in Aachen. Ch 
lemagne expanded his kingdom east to the Elbe River 
and, in some places, beyond the river. In 800, Pope Leo 
Ill crowned him emperor of the Romans. See Charle- 
magne. A 

The breakup of Charlemagne’s empire. In 843! 
Treaty of Verdun divided Charlemagne’s empire int 
three kingdoms, one for each of his grandsons. Lou's 
(called the German) received lands east of the Rhine 
River, most of which later became what is now Ger 

many. The western part, later called France, went to À 
Charles | (the Bald). Lothair | received the middle king 


dom, a narrow strip that extended from the North Sea to 
central Italy. He also kept the title of emperor. 

In 911, the German branch of the Frankish royal family 
died out. By then, the German kingdom had been di- 
vided into five powerful duchies (territories ruled by a 
duke)—Bavaria, Lorraine, Franconia, Saxony, and Swabia. 
The dukes elected Conrad | of Franconia as king. In 919, 
Conrad was succeeded by Henry | (the Fowler) of Sax- 
ony, whose family ruled until 1024. With the founding of 
the Saxon dynasty (a series of rulers from the same fam- 
ily), the lands given to Louis Il became permanently sep- 
arated from the French parts of Charlemagne’s empire. 

Henry's son, Otto | (the Great), drove invading Hun- 
garians out of southern Germany in 955, and extended 
the German frontier in the north. Otto also won control 
over most of the old middle Frankish kingdom, includ- 
ing Italy. This gave him the right to claim the title of em- 
peror. In 962, Otto was crowned emperor in Rome. This 
marked the beginning of what later was called the Holy 
Roman Empire. See Otto (I, of Germany). 

The Holy Roman Empire. Under the Saxon emper- 
ors, the Holy Roman Empire was a powerful combina- 
tion of territories, each with a separate ruler. The Salian 


dynasty (1024-1125) included several strong emperors. In. 


1075, Pope Gregory VII disputed the right of Emperor 
Henry IV to appoint bishops. Many German princes 
sided with the pope and a series of civil wars began. 
See Henry (IV, of Germany); Gregory VII, Saint. 
: The Hohenstaufen emperors (1138-1254) reestab- 
ished order. But after the dynasty died out, disorder re- 
turned. By the 1300's, the emperors were almost power- 
less. The last Hohenstaufen died in 1254. The German 
princes did not elect another emperor until 1273. He 
was Rudolf I of Habsburg (or Hapsburg). Rudolf seized 
Austria and made it his main duchy. After Rudolf, em- 
ees of various families reigned. Starting in 1438, the 
aca reigned almost continuously until 1806. See 
labsburg, House of; Holy Roman Empire. 
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Drawing (1457) by Hektor Muelich 


Otto I (the Great) drove the Hungarians out of southern Ger- 
many in the battle of the Lech River, above, in A.D. 955. In 962 he 
was crowned emperor of what became the Holy Roman Empire. 


The Holy Roman Empire was never fully a German 
territory. Some Germans lived outside its borders, while 
some non-German areas were part of the empire. For a 
time, the empire included parts of Italy, as well as Slavic 
areas in eastern Europe, and part of what are now Bel- 
gium and the Netherlands. The empire also was made 
up of independent territories. A strong emperor could 
make their rulers cooperate. But often the emperor 
could not force them to do what he wanted. 

The rise of cities. Before the fall of the West Roman 
Empire in 476, Roman towns stood along and near the 
Rhine and Danube rivers. These towns were centres of 


©1000 B.C. Tribes from northern Europe began to arrive in 
R what is now Germany. 

D. 486 Clovis, a Germanic king, defeated the Roman gover- 
ta nor of Gaul (now mainly France). 
ae Charlemagne’s empire was established. 
z The Treaty of Verdun divided Charlemagne’s empire. 

Otto | was crowned emperor of what later became the 

i Holy Roman Empire. 

8 Ls Habsburg family of Austria began almost continuous 
as rule of the Holy Roman Empire. 
ao The Reformation began in Germany. 
SS The Thirty Years’ War devastated much of Germany. 
ee 1786 Frederick the Great made Prussia a great power. 


ieis The Holy Roman Empire came to an end. 


The German Confederation was established at the Con- 
1848 gress of Vienna. 
1866 Revolution broke out, but it failed. 
1867 russia forced Austria out of German affairs. 
man established the North German Confederation. 

we Germany defeated France in the Franco-Prussian 
19144 ar, and the German Empire was founded. 

e The Allies defeated Germany in World War I, and the 

erman Empire ended. 


1919 The Weimar Republic was established. 

1933 Adolf Hitler began to create a Nazi dictatorship. 

1939-1945 The Allies defeated Germany in World War Il, end- 
ing Hitler's dictatorship. They divided Germany into four 
military occupation zones in 1945. 

1948-1949 A Soviet blockade failed to force the Western Allies 
out of Berlin. 

1949 East and West Germany were established. 

1953 The Soviet Union crushed an East German revolt. 

1955 East and West Germany were declared independent, and 

joined opposing Cold War military alliances. 

The East German Communists built the Berlin Wall to pre- 

vent East Germans from escaping to West Berlin. 

East and West Germany ratified a treaty calling for closer 

relations between the two nations. Both nations joined the 

United Nations (UN). 

1989 East Germany opened the Berlin Wall and other border 
barriers, and allowed its citizens to travel freely to West 
Germany for the first time since World War Il. 

1990 East Germany held free elections in March, resulting in 
the end of Communist rule there. In October, East and 
West Germany were unified and became the single nation 
of Germany. 


1961 


1973 
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trade. They included what are now Bonn, Cologne, Re- 
gensburg, Trier, and Vienna. After the fall of Rome, 
these towns almost disappeared. Trade gradually re- 
sumed under the Saxon and Salian emperors. Some of 
the old towns grew again, and new ones appeared 
around the castles of princes and bishops. Many cities 
became so large and rich that they gained self-rule. 
When the emperors began losing power, the cities 
could not rely on outside help in case of attack. The 
more prosperous cities banded together into leagues 


and formed their own armies for protection. The strong- 


est league was the Hanseatic League, which began to 
develop in the late 1100s. It included Cologne, Dort- 
mund, and the major ports of Bremen, Hamburg, and 
Lübeck. The Hanseatic League became a great commer- 
cial and naval power in the North and Baltic seas during 
the 1300's. See Hanseatic League. 

Serfdom in Germany. By the 700s, most peasant 
farmers in western Germany had become serfs. Each 
serf worked on land that was owned by a powerful per- 
son or by the church. In return for their work, the serfs 
received protection and a share of the harvest. Gener- 
ally, serfs were not free to leave the land they worked. 
Beginning in the 1100s, some serfs gained their free- 
dom by escaping to towns. In the western parts of Ger- 
many, serfdom gradually died out as peasants were al- 
lowed to substitute monetary payments for labour. In 
eastern Germany, serfdom did not begin to develop 
until the 1300s. It lasted until the early 1800's. 

The Reformation. In 1517, Martin Luther, a German 
monk, began to attack many teachings and practices of 
the Roman Catholic Church. Nobles, peasants, and 
townspeople joined this movement, called the Reforma- 
tion, and it spread quickly. Its followers became known 
as Protestants, meaning those who protest. 

Some princes were sincere reformers, but others be- 
came Protestants in order to gain church property. 
Many peasants hoped the Protestant movement would 
free them from their lord’s control. The peasants re- 
volted against the lords in the Peasants’ War of 1524- 


1525, but were brutally crushed. See Luther, Martin; 
Peasants’ War. 

Neither the pope nor Emperor Charles V could stop 
the Protestant movement. In 1555, Protestant princes 
forced Charles to accept the Peace of Augsburg. This 
treaty gave each Lutheran and Roman Catholic prince 
the right to choose the religion for his own land. It also 
established a division of church lands between the two 
religions. See Reformation. 

During the 1500's and 1600's, the Roman Catholic 
Church underwent its own reform, called the Counter 
Reformation or Catholic Reformation. \n this movement, 
the church won back many Protestants by peaceful 
means or by force. By 1600, relatively few Protestants 
were left in Austria, Bavaria, and parts of Bohemia and 
the Rhineland. The rest of Germany remained chiefly Lu- 
theran. See Counter Reformation. 

The Thirty Years‘ War. By 1600, the German lands 
were divided by many political and religious rivalries. In 
1618, a Protestant revolt in Bohemia set off a series of 
wars that lasted for 30 years. The wars were partially re- 
ligious struggles between Protestants and Catholics, but 
they were also political struggles between certain 
princes and the emperor. In addition, the kings of Den- 
mark, Sweden, and France entered the wars to gain Ger 
man lands and to reduce the Habsburgs’ power. 

The Peace of Westphalia ended the Thirty Years’ War 
in 1648. Under this treaty, France and Sweden received 
some German lands, The wars had been hard on Ger- 
man trade and farming. Large parts of Germany were 
ruined, and some towns had nearly disappeared. The 
emperor's already limited power had been further 
weakened by the wars. Germany was a collection of free 
cities and hundreds of states. See Thirty Years’ War. 

The rise of Prussia. During the 1600s, the Hohenzok 
lern family began to expand its power in eastern Ger- 
many. The Hohenzollerns ruled the state of Branden- 
burg. Berlin was their capital. In 1618, the ruler of 
Brandenburg inherited the duchy of Prussia. The Peace 
of Westphalia added part of Pomerania and some terri- 


Martin Luther, whose teach 
ings helped start the Reforma 
tion, was summoned before 
the emperor in the city of 
Worms in 1521. There, Luther 
refused to retract his beliefs: 


tories on the lower Rhine River to the Hohenzollern 
holdings. See Hohenzollern. 

The Hohenzollerns’ rise to power began with Freder- 
ick William (the Great Elector), who became ruler of 
Brandenburg in 1640. He began to unite and expand his 
lands after the Thirty Years’ War. In 1701, his son, Fred- 
erick |, was given the title king of Prussia. The Hohenzol- 
lerns' power continued to grow under the next two 
kings, Frederick William | and Frederick II (the Great). 
See Frederick I (of Prussia); Frederick William (of Bran- 
denburg and of Prussia); Prussia. 

The Hohenzollerns built a large, well-trained profes- 
sional army and a strong civil service to defend and rule 
their scattered territories. Through their civil service, 
they improved farming and industry, and filled their 
treasury with tax money. They built canals, schools, and 
roads, and promoted the arts and learning. 

After Frederick the Great became king in 1740, he 
seized Silesia, a rich province of Austria. This invasion 
led to fighting between Prussia and Austria in two wars, 
the War of the Austrian Succession (1740-1748) and the 
Seven Years’ War (1756-1763). Many other nations fought 
in these wars. Some sided with Frederick, and others 
with his enemy, Empress Maria Theresa of Austria. 
Under the final peace treaty, Silesia remained under 
Prussian rule, Prussia was now recognized as a great 
power. See Maria Theresa; Seven Years’ War; Succes- 
sion wars (The War of the Austrian Succession). 

_ During the 1770's, Prussia, along with Austria and Rus- 
sia, began to seize parts of Poland. By the end of 1795, 
Poland had been divided among these states. 

Conflicts with France. The French Revolution, 
which began in 1789, caused many changes throughout 
Europe. France built huge armies made up of citizens in- 
spired by patriotism. Germany's old-fashioned profes- 
sional armies were not prepared for the new age. 

From 1792 until 1815, France was almost continually 
at war with other European states. Much of the fighting 
Blas German states and took place on German soil. 
ie e end of 1806, Napoleon—who had seized control 
ee rance in 1799—had taken parts of western Germany, 

up dependent states, and destroyed the Holy Roman 
eke Some German states became members of the 
lished leration of the Rhine, which Napoleon had estab- 
iawn 1806 and which was allied with France. 
ice ont 1795 and 1806, Prussia stayed out of the 

see A Napoleon's threats became too great. In 1806, 

te eclared war on France. Napoleon crushed the 
cas n army at the battles of Jena and Auerstadt that 
the EI ek As a result, Prussia lost its territories west of 

sae € River and had to pay war damages to France. 

o het from this defeat, the Prussian government in- 
i ay reforms, including laws that freed the serfs 
army, ts ae sc oove ares to the cities. n the 
Proved wae ired incompetent officers and Im 

er the failure of Napoleon's Russian campaign in 
against hie Austria, Russia, and Great Britain joined 
apoleo im. The reformed Prussian army helped defeat 

Was n at Leipzig in 1813 and at Waterloo in 1815. For 

as of the Napoleonic wars, see Napoleon I. 
in Vienna . gress of Vienna. The victorious powers met 
urope ton late 1814 to early 1815 to restore order to 
- They left intact most of the middle-sized states 
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created in the Confederation of the Rhine. But their 
treaty divided the rest of Napoleon's lands among them- 
selves. Prussia received lands including the Rhineland, 
Westphalia, and much of Saxony, greatly increasing its 
power in northern and western Germany. Austria gave 
up its territories in southern Germany and the lands that 
are now Belgium and Luxembourg, and it took territo- 
ries in Italy. Austria, Prussia, and Russia again divided 
Poland. See Vienna, Congress of. 

The German Confederation. The Congress of Vi- 
enna also set up the German Confederation, a union of 
39 independent states. An assembly called the Bundes- 
tag was established. Members of the Bundestag were 
appointed by the rulers of the states. Austria appointed 
the president. 

Except for four self-governing cities, the German 
states were ruled by kings or princes. Each state had its 
own laws, collected its own taxes, and was responsible 
for its own defence. Several states had constitutions and 
parliaments, but even in these states the people had lit- 
tle voice in their government. Though the king of Prus- 
sia had promised to grant a constitution during the war 
against Napoleon, he did not keep his word. 

During the early 1800's, the German population was 
growing faster than the economy. Some regions pros- 
pered, but most areas were still poor. Cities were small, 
and most people still lived by farming. In the 1840s, 
popular discontent increased. Business and professional 
people wanted more opportunities for political involve- 
ment. Farmers and craftworkers suffered from poor har- 
vests and economic depression. 

The Revolution of 1848. In February 1848, the peo- 
ple of Paris rebelled against their king. When this news 
reached the Germans, they also rebelled. In Austria, riot- 
ing and demonstrations forced the chancellor to resign. 
In Berlin, people defied the army and forced the Prus- 
sian king to appoint new ministers and to promise a 
constitution. Similar rebellions occurred in most other 
German capitals. Many Germans hoped that they could 
replace the Confederation with a more unified nation. In 
May, an elected assembly met in Frankfurt to write a 
new constitution. 

However, some people began to lose interest in the 
revolution. Others disagreed about its goals. Mean- 
while, the governments began to recover. In October 
1848, Austrian troops recaptured Vienna. In December, 
the new Prussian assembly was dissolved by troops. 

The Frankfurt Assembly was divided on many issues, 
especially on whether Catholic Austria or Protestant 
Prussia should be the leading power in the new German 
nation. In March 1849, members compromised on a 
constitution that called for an emperor and a two-house 

arliament. The Prussian king Frederick William IV was 
invited to be emperor but he refused. The assembly 
then broke up. The revolution was defeated in the 
spring of 1849. The German Confederation of 1815 was 
reestablished. 

The unification of Germany. In the early 1860s, a 
conflict about army reforms caused a constitutional cri- 
sis in Prussia. The Prussian king, Wilhelm l, appointed 
Otto von Bismarck prime minister in 1862. Bismarck 
hoped he could resolve the constitutional crisis with for- 
eign triumphs. He also wanted to establish Prussia as the 


leading German power. 
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Between 1864 and 1870, Bismarck had the German 
states fight three short, victorious wars. In the first, Aus- 
tria and Prussia, in the name of the German Confedera- 
tion, took the duchies of Schleswig and Holstein from 
Denmark. In 1866, Bismarck picked a quarrel with Aus- 
tria. His army easily defeated Austria at Königgrätz in 
what was called the Seven Weeks’ War (see Seven 
Weeks’ War). Bismarck then dissolved the German Con- 
federation, annexed some territory to Prussia, and estab- 
lished the North German Confederation under Prussian 
leadership. The four German states south of the Main 
River remained independent, but made military alli- 
ances with Prussia. Austria's defeat left it greatly weak- 
ened. In 1867, the Austrian emperor was forced to give 
equal status to his Hungarian holdings, creating the 
Dual Monarchy of Austria-Hungary. Austria was never 
again a power in Germany. 

To complete the unification of Germany, Bismarck 
knew that he needed to overcome the opposition of 
France. In 1870, he encouraged a Hohenzollern prince 
to accept the throne of Spain. As Bismarck expected, 
France objected. Although the prince withdrew as a can- 
didate, Bismarck used the dispute to start the Franco- 
Prussian War. This conflict pitted France against the 
North German Confederation and its south German al- 
lies. After several battles, the Germans defeated the 
main French armies at Sedan in September 1870. The 
German army captured Paris in January 1871. Under the 
peace treaty, France gave up almost all of Alsace and 
part of Lorraine. See Franco-Prussian War. 

During the Franco-Prussian War, the four south Ger- 
man states agreed to join a united German nation under 
Prussian leadership. On Jan. 18, 1871, Wilhelm | was 
crowned the first kaiser (emperor) of the new German 
Empire. Wilhelm appointed Bismarck chancellor and 


pag of government. See Bismarck, Otto von; Wilhelm 


German unification was 
completed in 1871 under the 
leadership of Otto von Bis- 
marck, prime minister of Prus- 
sia. By manoeuvring the Ger- 
man states to fight three wars, 
Bismarck unified them to 
form the German Empire. 


Boundary of Germany 
in 1871 


Kingdom of Prussia 


SR Other German states 


Eal Areas gained 1864-1871 


The German Empire. The German constitution pro- 
vided for a two-house parliament. Members of one 
house, the Reichstag, were popularly elected. Members 
of the other house, the Bundesrat, were appointed by — 
the state governments. The empire had 26 member 
states. Most states were very small, and several were 
completely surrounded by Prussia. The emperor, who — 
was also the king of Prussia, controlled foreign policy, 
commanded the army, and appointed the chancellor, 
The parliament approved all laws and taxes, but could 
not force the chancellor to resign. q 

Bismarck allowed all men over 25 to vote, thinking 
that most Germans would support the government. He 
won support from the growing class of business people — 
and the traditional Prussian landowners and nobles. But 
Bismarck faced opposition from Roman Catholics and 
Socialists. Catholics did not trust the Protestant-led em- 
pire and organized their own political party. Socialism 
was growing popular among city dwellers and the J 
workers in the developing industries. Bismarck tried to 
wreck the Catholic and Socialist parties, but failed. 

Foreign policy. After 1871, Bismarck tried to avoid 
conflicts so the newly united empire could develop. He 
particularly feared a combined attack from east and 
west. He tried to keep Germany allied with Russia and ~ 
Austria-Hungary so they would not form alliances with 
France. But Russia and Austria-Hungary had opposing — 
interests in the Balkans, which made it difficult to keep 
an alliance with both of them. 

Germany, Austria-Hungary, and Russia formed a 
loose alliance in 1873, but it soon broke up over the Bak 
kan problem. In 1879, Bismarck established a military 
and political alliance with Austria-Hungary. Italy join 
in 1882, and the alliance became known as the Triple AF 
liance. During the 1880's, Germany also established col 
onies in Africa and on islands in the Pacific Ocean. l 
In 1888, Wilhelm I died. He was succeeded by his ter- 


minally ill son Frederick III, whose reign lasted only 99 
days. The crown then passed to Frederick's son, Wil- 
helm Il, who was eager to establish his own authority. In 
1890, he forced Bismarck to resign. Wilhelm demanded 
that Germany have influence throughout the world. He 
also wanted to build a modern navy to defend German 
interests and challenge British naval supremacy. Wil- 
helm’s ambitions, which he often expressed in an ag- 
gressive manner, frightened other powers. In 1894, Rus- 
sia allied itself with France. Great Britain felt its control 
of the seas threatened and established the Entente Cor- 
diale (cordial understanding) with France in 1904. In 
1907, Britain and Russia signed a similar agreement. 
Under these agreements, the three countries formed the 
Triple Entente. Europe was divided into two armed 
camps, with the Triple Alliance on one side and the Tri- 
ple Entente on the other. See Triple Alliance; Triple En- 
tente; Wilhelm (l1). 

World War I started in the Balkans. On June 28, 1914, 
Archduke Francis Ferdinand of Austria-Hungary and his 
wife were murdered in Sarajevo, Bosnia. Bosnia was an 
Austrian territory claimed by Serbia, a little Balkan coun- 
try where the murder had been planned. Austria- 
Hungary decided to punish Serbia, and Germany prom- 
ised to support these efforts. Austria-Hungary declared 
war on Serbia on July 28, 1914. Russia prepared for war 
to support Serbia. Germany then declared war on Rus- 
sia. After France called up its troops to support Russia, 
Germany went to war against France. In an effort to 
reach Paris quickly, German troops invaded neutral Bel- 
gium. Great Britain then declared war on Germany. 

Germany won the opening battles of the war, but 
France, Britain, and Russia continued to fight. Germany, 
Austria-Hungary, and their allies were called the Central 
Powers. The nations opposing them were called the Al- 
lies. As the war dragged on, other countries became in- 
volved. Almost all of them joined the Allies. In 1915, Italy 
joined the Allies, hoping to gain Austrian land. In 1917, 
the United States entered the war on the Allied side. 
pete the size and strength of the Allies, Germany 
: emed close to winning the war. After 1914, German 
Troops held Luxembourg, most of Belgium, and part of 
Northern France. In 1917, Germany won on the Eastern 


The 


Wi 
Ma $ pee German forces fought Russian troops in trenches 
9 the Eastern Front during 1914. 


Powerful German army won early victories in World 


in World War I drove deep into eastern Europe, 
overwhelming the old-fashioned Russian army. But continued 
battles along the western front eventually defeated the Germans. 
Germany gave up some of its territory in the peace agreement. 


Front as the Russian war effort collapsed. But by 1918, 
Germany's armies were exhausted. Supplies were run- 
ning low and there was social unrest at home. Mean- 
while, an increasing number of fresh American troops 
were arriving to reinforce the Allies. In the summer of 
1918, American troops helped stop the last great Ger- 
man offensive in the west. On November 11, Germany 
signed an armistice. For the story of Germany in World 
War I, see World War I. 

Under the Treaty of Versailles, which was signed after 
World War |, Germany lost its colonies and some of its 
European territory. Alsace and the German part of Lor- 
raine were returned to France. Poland was reestab- 
lished, and it received Posen (now Poznan), some of Sile- 
sia, and part of West Prussia. France got control of the 
Saar region for 15 years. The treaty also placed the 
Rhineland under Allied occupation for 15 years. Germa- 
ny's army was reduced to 100,000 men, and the nation 
was forbidden from having an air force. Germany was 
also required to pay the Allies vast reparations (pay- 
ments for war damages). 

The Weimar Republic. Before the armistice was 
signed in November 1918, German workers and troops 
had revolted in protest against continuing the war. This 
revolution began in Kiel, and spread quickly from city to 
city. On November 9, Germany was declared a republic. 
Emperor Wilhelm Il fled to safety in the Netherlands. 

In January 1919, the German voters, including women 
for the first time, elected a national assembly to write a 
constitution. The assembly met in Weimar, and the new 
republic became known as the Weimar Republic. The 
constitution established a democratic federal republic in 
August 1919. It provided for a parliament of two 
houses—the Reichstag and the Reichsrat—and a popu- 
larly elected president. The chancellor and the cabinet 
members were appointed by the president, but could 
be removed from office by the Reichstag. 

The Weimar Republic was weak from the start. Many 
important Germans remained loyal to the empire. Ger- 
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Burning money for fuel became a symbolic gesture in Ger- 
many in the 1920's. Runaway inflation in 1922 and 1923 made 
German money almost worthless and ruined the economy. 


man army officers claimed that Germany had been de- 
feated by the revolution, not by Allied armies. The terms 
of the Treaty of Versailles were harsher than the Ger- 
mans had expected. 

In 1922 and 1923, the economy collapsed when infla- 
tion ruined the value of German money. By 1923, the re- 
public appeared doomed. Communists rebelled in 
some areas. In Munich, the National Socialist German 
Workers Party—better known as the Nazi Party—at- 
tempted an armed rebellion under its leader, Adolf Hit- 
ler. But despite these events, the republic survived. 

Gustav Stresemann became chancellor and then for- 
eign minister. Under his leadership, order was restored. 
A new money system was set up to end the inflation, In 
1924, the Allies made it easier for Germany to Pay its 
reparations. At the Locarno Conference in 1925, Strese- 
mann signed a security pact with France and Belgium. 
The pact was also guaranteed by Great Britain and Italy 
(see Locarno Conference). 

The republic's prospects looked much brighter by the 
late 1920's. But in 1929, a worldwide economic depres- 


sion began. Millions of Germans lost their jobs. The gov- 


ernment appeared powerless and political violence in- 
creased. The voters increasingly supported groups that 
Promised a new system of government. After the 1930 
elections, political parties in the Reichstag failed to 
agree on a programme. Between 1930 and 1933, Presi- 
dent Paul von Hindenburg ruled largely by issuing laws 
without the approval of parliament. 

Nazi Germany. During the political confusion of the 
early 1930's, the Nazi Party made rapid gains in German 
elections. The Nazi Party had been founded in 1919, 


After his 1923 revolt failed, Hitler decided to gain power 
by lawful means rather than by revolution. From 1924 to 
1929, the republic was prosperous and stable, so the 
Nazis attracted few voters. After the Great Depression 
struck, more Germans were attracted to Hitler's prom- 
ises to improve the economy, defy the hated Treaty of 
Versailles, and rebuild Germany's military power. In 
1932, the Nazis emerged as the strongest party in the 
Reichstag. In 1933, Hindenburg appointed Hitler chan- 
cellor. See Hitler, Adolf; Nazism. 

Soon after he became chancellor, Hitler began to de- 
stroy the constitution and build a dictatorship. He per- 
mitted only one political party—the Nazis. The party 
seized control of the nation’s courts, newspapers, po- 
lice, and schools. People who opposed the government 
were murdered, imprisoned in concentration camps, 
forced to leave Germany, or beaten up by the Nazis pri- 
vate army called storm troopers. After Hindenburg died 
in 1934, Hitler declared himself der Führer (the leader) 
of Germany. The Nazis called their government the 
Third Reich (Third Empire). The first was the Holy Roman 
Empire, and the second was the German Empire. 

Many Germans approved of Nazism. Many others ob- 
jected to some features of Nazi rule, but supported Hit- 
ler's efforts to improve the economy and rebuild the mil- 
itary. Some Germans opposed Hitler but remained 
silent. Only a very few resisted. 

Hitler pursued two goals. He wanted to assert Ger- 
man superiority over what he believed to be inferior 
races, including Jews, Slavs, and other non-German peo 
ples. He also wanted to gain territory—Lebensraum (liv- 
ing space}—for Germany, especially in eastern Europe. 
In 1933, Hitler removed all German Jews from govern: 
ment jobs. In 1935, he took away the rights of Jewish citi- 


Adolf Hitler's Nazi Party controlled most aspects of Gomt 
life from 1933 to 1945. Large rallies, like this one at Nuremberg: 
glorified Hitler and encouraged loyalty to the Nazi cause. 


zens. Faced with this. persecution, more than half of Ger- 
many’s 500,000 Jews left the country. On Nov. 9, 1938, 
Nazi crowds burned down synagogues and broke the 
windows of Jewish businesses in an event later called 
Kristallnacht (Crystal Night). In English, the event is 
known as the Night of Broken Glass. 

Atthe same time as Hitler was acting against the Jews, 
he was also preparing for war. In 1936, German troops 
reoccupied the Rhineland. Also in 1936, Germany 
formed an alliance with Italy and signed an anti-Commu- 
nist agreement with Japan. The three countries became 
known as the Axis powers. In March 1938, Germany oc- 
cupied Austria and made it part of the Third Reich. In 
September, Britain and France consented to Hitler's de- 
mands to take over the German-speaking areas of 
Czechoslovakia (see Munich Agreement). The next year, 
Germany seized the rest of Czechoslovakia. 

In August 1939, Germany and the Soviet Union (which 
had been formed under Russia's leadership in 1922 and 
existed until 1991) agreed to remain neutral if the other 
became involved in a war. They also secretly agreed to 
divide Poland and much of Eastern Europe between 
them. On September 1, Germany invaded Poland and 
World War Il began. 

World War Il. On Sept. 3, 1939, Great Britain and 
France declared war on Germany to help defend Poland. 
But Poland fell quickly under the German, and later, So- 
viet attacks. In the spring of 1940, German forces cap- 
tured Denmark, Norway, the Netherlands, Belgium, and 
Luxembourg. The Allied forces that opposed the Ger- 
mans had been unprepared for Germany's blitzkrieg 
lightning war) methods. Hitler used fast-moving tanks 
and infantry supported by dive bombers. 

In May 1940, the German army moved around 
France's eastern defences and overwhelmed the French 
army. France fell by the end of June. 

The German advance stopped at the English Channel. 
After a series of desperate air battles over Britain in the 
summer and fall of 1940, the Germans failed to gain the 
air superiority they needed to invade England. Hitler 
“ied turned to the east and the south. He conquered the 
kans, occupied Crete, and sent an army to northern 
$ rica. In June 1941, a huge German force invaded the 

oviet Union and drove deep into Soviet territory. 
te the end of 1941, Nazi Germany dominated the con- 
aise Hitler used his power as proof of his theory that 
hl ermans belonged to a “master race.” The Nazis 
a essly murdered about 6 million European Jews and 
th ut 5 million Poles, Gypsies, and others. Many of 

ese people died in the Nazi concentration camps. 
oe his army's initial success, Hitler could not de- 
A by Soviet Union. The Soviets continued to resist 
Pearl owly pushed the invaders back. Japan's attack on 
ta E bp on Dec. 7, 1941, brought the United States 
The S e war. The tide turned against Germany in 1943. 
Bii po counterattacked in the east. American and 
a ai troops drove the Germans out of North Africa 
eae Italy from the south. In June 1944, the Allies 
ee ed France. After the failure of the last German of- 
‘ad in December 1944, Allied troops poured into 
Sas wa As Soviet troops closed in on Berlin from the 

= itler committed suicide on April 30, 1945. On May 
W ermany surrendered. For the story of Germany in 

orld War II, see World War Il. 
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Nuremberg, above, like cities throughout Germany, lay in ruins 
after the Nazis’ defeat in World War Il. 


Occupied Germany. The war left most of Germany 
in ruins. The Allied bombing and invasion had de- 
stroyed cities, farms, industries, and transportation. Sup- 
plies of food, fuel, and water were very low. People 
were half starved, and many lived in ruined buildings. 

In June 1945, the Allied Big Four—the United States, 
Great Britain, France, and the Soviet Union—officially 
took over supreme authority in Germany. The country 
was divided into four zones of military occupation, with 
each power occupying a zone. Berlin was also divided 
into four sectors of military occupation. 

In July and August 1945, leaders of the United States, 
Great Britain, and the Soviet Union met in Potsdam, Ger- 
many. They agreed to govern Germany together and to 
rebuild it as a democracy. They also agreed to stamp out 
Nazism and to settle German refugees from Eastern Eu- 
rope in Germany. Under the agreement, the Soviet 
Union also was granted northern East Prussia, which it 
claimed. The rest of that region, and German territory 


After World War Il, Germany was divided into zones occupied 
by the victors—the United States, Great Britain, France, and the 
Soviet Union. These zones later beċame East and West Germany. 
Other German lands were lost to Poland and the Soviet Union. 
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east of the Oder and Neisse rivers, were placed under 
Polish control. As a result, Germany lost about a fourth 
of its land. See Potsdam Conference. 

Many of the most important Nazi leaders had commit- 
ted suicide or had disappeared. The Allies brought to 
trial those remaining. A number of these Nazis were 
hanged or imprisoned. The most important trials took 
place in Nuremberg (see Nuremberg Trials). 

The division of Germany. Almost immediately after 
their victory over the Nazis, the Allies began to quarrel 
among themselves. The Soviet Union began to establish 
Communist governments in the Eastern European coun- 
tries its army had occupied at the end of the war. The 
Western powers tried to block Communist expansion in 
the areas under their control. The Soviets imposed bar- 
riers against communication, trade, and travel between 
East and West. The extreme mistrust and tension grew 
and became the Cold War. See Cold War. 

The outbreak of the Cold War affected Germany im- 
mediately. When the Soviet Union and the Western Al- 
lies could not agree on a common policy in Germany, 
each side began to organize its own occupation zones 
in Germany overall and in Berlin. Great Britain, France, 
and the United States combined the economies of their 
zones and prepared to unite the zones politically. The 
Soviet Union imposed Communist rule on its zone. 

In June 1948, the Western Allies moved to rebuild the 
economy of their occupation zones in Germany. They 
reorganized the German monetary system and issued 
new money, replacing the virtually worthless existing 
currency. Under the Marshall Plan, U.S. aid began to 
pour into the Western zone, and economic recovery got 
underway (see Marshall Plan). The Soviets responded 
by stopping all road, rail, and water travel between Ber- 
lin and the Western zone. The Soviets hoped that they 
could force the Allies out of Berlin. But the Allies set up 
the huge Berlin airlift and flew about 7,300 metric tons 
of supplies into the city every day. The Soviets lifted the 
blockade in May 1949, realizing it had failed. See Cold 
War (The Berlin blockade). 

West Germany. The Western Allies turned over in- 
creasing authority to German officials. As the division 
between the Eastern and Western zones grew, the Allies 
arranged for a German council to write a federal consti- 
tution, which they approved in May 1949. On Sept. 21, 
1949, the three Western zones were officially combined 
as the Federal Republic of Germany. The military occu- 
pation ended, and the Allied High Commission, a civil- 
ian agency, replaced the military governors. Military oc- 
cupation continued in West Berlin, because treaties 
uniting Germany had not been signed. On May 5, 1955, 
the Allied High Commission was dissolved, and West 
Germany became completely independent. 

_ The new West German parliament met for the first 
time in Bonn, the countrys capital, in September 1949. It 
elected Konrad Adenauer chancellor. Under him, West 
Germany helped found the Council of Europe and the 
European Economic Community, which later became 
the European Union (EU). In 1955, West Germany joined 
the North Atlantic Treaty Organization (NATO) and 
began to establish its armed forces, 

By 1955, West Germany had made an amazing eco- 
nomic recovery. The value of goods produced there was 
greater than that for all Germany in 1936. This “economic 


miracle” helped West Germany absorb more than 10 
million refugees from Eastern Europe, and more thana 
million workers from the rest of Europe. 

West Germany's prosperity helped the republic gain 
the support of its citizens. Also, Adenauer was a strong 
leader, though he was criticized in his later years for ig- 
noring the views of others. He retired in 1963. Ludwig 
Erhard succeeded Adenauer as chancellor and served 
until 1966. Kurt Georg Kiesinger was chancellor from 
1966 to 1969. Adenauer, Erhard, and Kiesinger were 
members of the Christian Democratic Union. 

Willy Brandt of the Social Democratic Party, who had 
been vice chancellor since 1966, became chancellor in 
1969. He resigned in 1974 after it was discovered that 
one of his aides was an East German spy. Helmut 
Schmidt, also a Social Democrat, succeeded Brandt. In 
1982, Schmidt was forced from office by a vote of no 
confidence from the Bundestag. The small Free Demo- 
cratic Party, which had supported the Social Democrats, 
switched its parliamentary support to the Christian 
Democratic Union. The Bundestag elected Christian 
Democratic leader Helmut Kohl chancellor. Kohl re- 
mained chancellor following the 1983 and 1987 elec- 
tions, in which the Christian Democratic coalition with 
the Free Democrats won majorities in the Bundestag. 

In the 1980's, many Germans, especially young peo- 
ple, expressed concern for the environment and opposi- 
tion to the placement of U.S. missiles in West Germany. 
Mass protests occurred. The Green Party, an organiza- 
tion devoted to environmental issues, gained popularity 
and won seats in the Bundestag. In 1989, the Green Party 
gained support in local elections. The party formed co- 
alitions with the Social Democratic Party in several 
states and participated in state governments. t 

East Germany. After World War II, the Soviet Union 
appointed German Communists to local offices and set 
up a system much like that of the Soviet Union. Banks, 
farms, and industries were seized and reorganized. Peo- 
ple suspected of opposing Communism were thrown 
into prison camps. In 1946, the Communists forced the 
Social Democratic Party to join them in forming the So- 
cialist Unity Party. The party came under control of the 
Communist leader Walter Ulbricht. Ulbricht became first 
secretary, or head, of the Socialist Unity Party. The first 
secretary (later general secretary) was the most power- 
ful leader in East Germany. j 

A Communist-prepared constitution was adopted in 
May 1949. On October 7, the Soviet zone became the 
German Democratic Republic, with East Berlin its capi- 
tal. Ulbricht held the real power, though he did not hea! 
the government. In October 1955, East Germany became 
Officially independent from the Soviet Union, but Soviet 
influence continued. Also in 1955, East Germany joined 
the Warsaw Pact, an Eastern European military alliance 
under Soviet command (see Warsaw Pact). East Ger- 
many's armed forces were established officially in 1956 
though special “police” units had been given tanks as 
well as other heavy weapons as early as 1952. 

The East German economy recovered after 1945, but 
the standard of living remained much lower than West 
Germanys. In 1953, Ulbricht tried to increase working 
hours without raising wages. Strikes and riots broke out 
in East Berlin and other cities. Soviet tanks and troops 
crushed the revolt. Living and working conditions 


slowly improved, but many people remained dissatis- 
fied. Every week, thousands of East Germans fled to 
West Germany. Almost 3 million East Germans left, and 
the work force fell sharply. Most refugees fled through 
Berlin, because the Communists had sealed off the East- 
West border. In August 1961, the Communists built the 
Berlin Wall between East and West Berlin. They also 
strengthened barriers around the rest of West Berlin. 
See Berlin Wall. 

In 1971, Ulbricht resigned as head of East Germany's 
Socialist Unity Party. Erich Honecker, a member of the 
partys Central Committee, succeeded him. Under Ho- 
necker, East Germany improved its relations with many 
non-Communist nations. Before 1960, only the Soviet 
Union and several other Communist countries had dip- 
lomatic relations with East Germany. But eventually, East 
Germany established relations with other nations. 

East Germany experienced major changes in 1989. In 
many Eastern European nations, people demonstrated 
for more freedom from their Communist governments. 
Communist Hungary removed its barriers on its border 
with non-Communist Austria. Thousands of East Ger- 
mans went to Hungary, crossed into Austria, and then 
moved to West Germany. Throughout East Germany, cit- 
izens protested for more freedom. In October, the 
growing pressure forced Honecker to resign as head of 
the party and from government positions he held. He 
was succeeded in all his positions by another Commu- 
hist, Egon Krenz. 

In a dramatic change in policy, the East German gov- 
ernment announced on Nov. 9, 1989, that it would open 
its borders and permit its citizens to travel freely. The 
opening of the Berlin Wall, long a symbol of the East 
German government's control of its citizens, was part of 
this policy change. Thousands more East Germans 
moved to West Germany. Throughout this time, protests 
continued, Thousands of East Germans continued to 
move to the west. Non-Communist political parties and 
abhi were started. In December, Krenz re- 
Se as party head and from his government posi- 

a s. Hans Modrow, chairman of East Germany's cabi- 
et, took control of the government, though he was not 
a party head. 
a March 18, 1990, East Germans voted in free parlia- 
fet ary elections for the first time. The Christian Demo- 
Dion a non-Communist party, won the most 
id, in parliament. Together with the Social Democrats 
ea smaller parties, the Christian Democrats 
Maizie a government with CDU leader Lothar de 
te as its head. The Socialist Unity Party, which had 
aa renamed the Party of Democratic Socialism, won 
ly about 17 per cent of the seats. 
Meo West relations. Throughout the 1950s and 
ae S, relations between East Germany and West Ger- 
“a Sipe strained. Little travel was permitted between 
Wall vo nations. Following the construction of the Berlin 
flee Ay oe many East Germans were killed trying to 
1970s roe west. Relations improved slightly during the 
“tla evertheless, the governments of East and West 
andh ny continued to view each other with suspicion 
i. Ostility. In 1973, both countries joined the United 
ations, 
ane unification of East and West Germany- With 
move toward a more democratic government in East 


East Germans flocked into West Germany when reforms 
gave them freedom to travel in 1989. Many crossed at Check- 
point Charlie, a border station along the Berlin Wall, above. 


Germany, many people began to consider the idea of a 
unified Germany. In February 1990, East German leader 
Modrow announced that he favoured unification with 
West Germany. In their March elections, most East Ger- 
mans voted for candidates who favoured rapid unifica- 
tion. 

Most West Germans also supported unification, but 
they wanted to keep their strong ties with western Eu- 
rope and their position in NATO. At first, the Soviet 
Union objected to united Germany remaining in NATO. 
However, in July, it agreed that united Germany could 
be a member of NATO. 

In mid-1990, East Germany began selling many 
government-owned businesses. In May, East Germany 
and West Germany signed a treaty providing for close 
economic cooperation. In July, the economies of East 
and West Germany were united, The West German 
Deutsche mark became the unit of currency throughout 
Germany. 

Between May and September, talks about unification 
were held among the foreign ministers of the two Ger- 
man states and the four Allied powers of World War ll- 
France, the Soviet Union, the United Kingdom, and the 
United States. The Allied powers still held some occupa- 
tion rights in Berlin and in East and West Germany, in- 
cluding certain rights to oversee Berlin and to approve 
Germany's borders. In a treaty signed on September 12, 
the Allied powers agreed to give up these rights. The 
treaty, called the Treaty on the Final Settlement With Re- 
spect to Germany, made it possible for the Germans to 
complete the unification of East and West Germany. 

On August 31, representatives of East Germany and 
west Germany signed their own treaty for unification. 
The treaty detailed the major aspects of unification, in- 
cluding the merging of the social and legal systems. The 
treaty took effect on Oct. 3, 1990, marking the official 
date for the unification of East and West Germany. Berlin 
was also unified. It was named the capital of united Ger- 
many. West German Chancellor Helmut Kohl continued 
to serve as chancellor of Germany after unification. The 
first national elections of unified Germany were held in 
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December 1990. In those elections—and again in Octo- 
ber 1994 elections—the Christian Democratic Union won 
the most seats in the Bundestag and formed a coalition 
with the Free Democratic Party. Kohl remained chancel- 
lor. 

Since unification, unemployment has grown in the 
eastern German states, and Germans there have pro- 
tested. Germans in the western states have complained 
because the government has raised taxes to pay for the 
high cost of unification. In addition, large numbers of 
immigrants have entered the country. Neo-Nazis and 
other right-wing Germans have protested against the in- 
creased immigration. Some of them have made attacks 
against foreigners, resulting in a number of deaths. 
Large numbers of Germans took part in public demon- 
Strations that protested against the attacks. Germany had 
a policy of allowing any people who said they were flee- 
ing persecution to enter the country. In 1993, the Ger- 
man parliament amended the constitution to reduce the 
flow of immigrants into Germany. 
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Germicide. See Antiseptic; Disinfectant. 
Germination is the sprouting of a seed. All seeds 
need moisture, oxygen, and warmth to germinate. These 
requirements, especially the need for warmth, vary from 
species to species. 

The seeds of many kinds of tropical plants germinate 
within a few days if the proper conditions are present. 
Among most other plants, the seeds go through a pe- 
riod of dormancy (inactivity). Dormant seeds do not ger- 
minate for weeks or months, even if the conditions for 
sprouting seem ideal. Some dormant seeds must have 
their outer layer broken before they can germinate. Oth- 
ers require a period of cold temperatures or of addi- 
tional daylight. Dormancy delays germination until con- 
ditions become favourable for the growth of young 
plants. For example, it prevents germination during the 
autumn, thus protecting the plants from being killed by 
the oncoming winter. 

Most seed-producing plants are flowering plants. 
Each seed of a flowering plant is covered by a dense 
protective coat. A layer of tissue called the endosperm 
lies inside the seed coat. The endosperm stores the 
food necessary for germination. The seed also includes 
the embryo, which develops into the mature plant. The 
embryo has a long structure called the axis, to which 
one or two seed leaves, known as cotyledons, are at- 
tached. The cotyledons absorb food from the endo- 
sperm. The portion of the axis above the cotyledons, the 
epicotyl, consists of a young shoot with undeveloped 
leaves and stem. The portion below the cotyledons is 
called the hypocotyl. The lower end of the hypocotyl, 
Which is called the radicle, develops into the first root of 
the plant. 

Seeds become dehydrated during dormancy. When 
germination begins, they absorb great amounts of water 
from the soil. The water triggers chemical changes that 
enable the embryo to convert the stored food into en- 
ergy needed for growth. 

The absorption of water also causes the embryo to 
swell and split open the seed coat. The radicle emerges 
and grows down into the soil, forming the first root. In 
some species of plants, the upper portion of the hypo- 
cotyl lengthens. It arches upward and pulls the cotyle- 
dons above the ground. In other plants, the cotyledons 
remain underground. Among both groups, the epicotyl 
grows upward above the ground. It produces stem 
growth and the plant's first fully developed leaves. Ger- 
mination is now complete, because the young plant can 
gather water and minerals through its root and make 
food in its leaves. 

See also Cotyledon; Plant (Germination); Seed (How 
seeds sprout). 

i rmiston (pop. 186,426), South Africa, lies 13 kilome- 
res east of Johannesburg in the great gold field of the 

NV Province. For location, see South Africa (map). Ger- 
ee is an important airline and railway centre, and 
eee: has the world’s largest gold refinery. Manufac- 
cn include explosives, cement, chemicals, machinery, 

ood products. A large thermoelectric generating 
pam lies at nearby Germiston Lake. yi 
oe (1829-1909) was a warrior of the Chiricahua 
ara: Indians. He led attacks on settlers and soldiers 
th exico and the southwestern United States during 

© 1870s and 1880s. 
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Geronimo was born in what is now western New 
Mexico, U.S.A. He grew up among the Nednais, a south- 
ern band of Chiricahua Apaches, in the Mexican state of 
Chihuahua. His Apache name was Goyaale, which 
means the smart one. The Mexicans gave him the name 
Geronimo, which is the Spanish equivalent of the Eng- 
lish name Jerome. 

About 1877, the U.S. government rounded up the 
Apaches whom Geronimo had joined and moved them 
to the San Carlos Reservation in Arizona. This action re- 
sulted from increasing conflicts between the Indians 
and white settlers. The Apaches became known as sav- 
age fighters. Geronimo escaped from the reservation 
and fought U.S. troops in the Southwest and in Chihua- 
hua. He was returned to the reservation in 1880. 

In 1882, Geronimo and other Apaches fled to the Si- 
erra Madre mountains in Mexico. He and his followers 
established hidden camps from which they made many 
bloody raids on both sides of the United States-Mexican 
border. General George Crook then led U.S. forces in at- 
tacks on the Apache camps in the Sierra Madre. In 1883, 
Geronimo and his band surrendered to the U.S. troops. 
They moved to the White Mountain Reservation north of 
San Carlos, Arizona, in 1884. Geronimo and other Chiri- 
cahua Apaches escaped again in 1885 but surrendered 
the next year. 

The U.S. government moved Geronimo to Fort Sill in 
Oklahoma in 1894. He lived there for the rest of his life 
and was a popular tourist attraction at many fairs during 
those years. 

See also Indian wars (Apache warfare [1861 -1900). 


Geronimo led Indian attacks on troops and settlers in the 
southwestern United States and Mexico during the 1870s and 


1880s. 
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Geron . See Aging; Old age. 
esha 0 is tha prectice of dividing a city, state, 
or country into voting districts to favour the party in 
power. The word gerrymander comes from the name of 
Governor Elbridge Gerry of Massachusetts, U.S.A. A bill 
passed by the Massachusetts legislature in 1812 divided 
the state into districts for the election of state senators. 
This division grouped together certain counties which 
had large Federalist majorities. In this way, the Federal- 
ists could win only a few seats in the legislature by huge 
majorities, while their opponents could win many more 
seats by small majorities. 
One of the new districts had a shape much like that of 
a mythical animal. Some persons said it looked like a sal- 
amander, but a guest at a dinner party suggested that it 
should be called a gerrymander. 
Gershwin, George (1898-1937), an American com- 
poser, became famous for his musical comedies, popu- 
lar songs, symphonic 
works, and the opera 
Porgy and Bess. His Rhap- 
sody in Blue is probably 
the best-known orchestral 
piece by an American. 
Gershwin was born in 
Brooklyn, New York, of 
Russian immigrant parents. 
He began writing popular 
songs at 15, but he studied 
composition and orches- 
tration all his life. His dual 
ambition was to be a suc- 
cessful popular composer 
and to follow in the foot- 
steps of the great masters. 
In 1919, Gershwin wrote 
his first successful popular song, “Swanee.” This was a 
tremendous hit as sung by Al Jolson. In the same year, 
Gershwin composed music with a blues theme for a 
string quartet. The composition was called Lullaby. 
Gershwin rose to fame on Broadway in the 1920s. His 
sparkling musical comedies include Lady, Be Good 
(1924), Tip-Toes (1925), Oh, Kay! (1926), Funny Face (1927), 
and Girl Crazy (1930). Gershwin then turned to political 
satire with the musical comedies Strike Up the Band 
(1930); Of Thee I Sing (1931), a spoof on presidential 
elections; and Let £m Eat Cake (1933). Of Thee | Sing was 
the first musical comedy to win a Pulitzer Prize. All of 
Gershwin’s musicals contained tunes of lasting popular- 
ity. Examples include “Embraceable You,’ "I Got Rhythm,’ 
“Love Walked In,’ “Soon,” and ”S Wonderful.’ The words 
for most of his songs were written by his brother Ira. 
Meanwhile, Gershwin was writing successful concert 
hall music, beginning with Rhapsody in Blue (1924). This 
piece was written for piano and jazz band and was later 
arranged for symphony orchestra by American com- 
poser Ferde Grofé. It combined jazz elements with the 
romantic tradition in classical music. The Concerto in F. 
for piano and orchestra (1925), a larger work in three 
movements, also used blues and jazzlike effects. Gersh- 
win, an excellent pianist, was the soloist in the first per- 
formance of both these works. 
Gershwin continued to display his varied talents with 
An American in Paris (1928). This symphonic poem is 


George Gershwin 


Gerrymander was a word that came into use in 1812 when 
Massachusetts, in the U.S.A., was divided into election districts 
to defeat the Federalist Party. One of the districts shown above 
had such an unusual shape that some of the people said it 
looked like a salamander. It was finally called a gerrymander 
after Elbridge Gerry, then governor of the state of Massachu- 
setts. 


tuneful, rhythmically exciting, effectively orchestrated, 
and thoroughly American. Gershwin’s last symphonic 
work consists of variations on “I Got Rhythm” for piano 
and orchestra. In 1935, Gershwin completed the black 
“folk opera” Porgy and Bess, the most popular opera 
ever written by an American. 

See also Grofé, Ferde. 

Gerund is a term for a present participle used as a 
noun. A gerund is classified as a verbal, a word that re- 
sembles a verb in function and meaning. Infinitives and 
participles are also verbals. 

Gerunds end in -ing. They have several basic uses. 
The gerund talking is the subject of the verb in the sen- 
tence Talking nonsense is sometimes fun. The gerund is 
the object of the verb in The teacher admired his talking 
sense. It is the object of the preposition in By talking 
sense, he won respect. The gerund is a subjective com- 
plement in What the teacher admired was his talking 
good sense. A gerund takes the possessive form of a 
noun or personal pronoun. For example, We regretted 
Johnny's leaving. Think of his travelling alone at night 

See also Participle. 

Gesell, Arnold Lucius (1880-1961), an American psy 
chologist, became known for his studies of the behav- 
iour of infants and children, He found that the growing 
child's behaviour seemed to follow a set pattern of de- 
velopment. He detected and described features of chil 
dren's behaviour at different ages, His ideas are widely 
applied in child guidance and parental education. Gesé 
wrote Atlas of Infant Behaviour (1934), He was born in 
Alma, Wisconsin, 

Gessler. See Tell, William. 


Gesso is a plasterlike coating used to cover the grain 
of wooden surfaces. Artists paint these coated surfaces 
or apply gold or silver leaf on them. Gesso is made by 
heating a glue solution to which powdered chalk or 
whiting has been added. The mixture forms a thin, 
creamy liquid. While it is still hot, the artist brushes the 
mixture on wood. The artist allows it to dry, then pol- 
ishes it to a smooth, ivorylike finish. Gesso is used 
chiefly on picture frames, gilded furniture, and wood 
panels for tempera painting. 

The name comes from the Italian word gesso, mean- 
ing plaster or chalk. 

See also Painting (Painting grounds). 

Gestalt psychology is a school of psychology that 
emphasizes the study of experience as a unified whole. 
Gestalt psychologists believe that pattern, or form, is the 
most important part of experience. The whole pattern, 
according to these psychologists, gives meaning to each 
individual element of experience. In other words, the 
whole is more important than the sum of its parts. Ge- 
stalt is a German word that means pattern, form, or 
shape. 

Gestalt psychology was founded about 1912 by Max 
Wertheimer, a German psychologist. Experiments per- 
formed by Wertheimer and his two colleagues, Kurt 
Koffka and Wolfgang Köhler, helped spread Gestalt 
ideas throughout Europe and the United States. These 
ideas were a reaction against structuralism, the most 
common psychological view of the early 1900's. Struc- 
tural psychologists believed the best way to study expe- 
rience was to analyse its separate elements, such as feel- 
ings, images, and sensations. The Gestalt viewpoint also 
differed from behaviourism, which called for the study 
of only observable aspects of behaviour. 

Gestalt psychology greatly influenced the study of 
human perception, and psychologists used Gestalt ideas 
in developing several principles. For example, the prin- 
ciple of closure states that people tend to see incom- 
plete patterns as complete or unified wholes. According 
to this principle, a fragmented circle is often perceived 
as a complete circle. The principle of figure-ground per- 
ception states that people tend to regard any kind of 
pattern as a figure against a background. Examples in- 
clude pictures on a wall and words on a page. 

Gestalt psychology no longer exists as a separate 
school, but psychologists still use its ideas. Gestalt prin- 
ciples have been applied to studies of personality and 
Social behaviour, in addition to perception. One tech- 
nique of psychotherapy, called Gestalt therapy, uses Ge- 
stalt principles to treat people with emotional disorders. 


A figure-ground pattern, above, according to Gestalt psycho 


l- 
A can be perceived as either (1) black figures on a white back- 
und or (2) white letters on a black background. 
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See also Koffka, Kurt; Köhler, Wolfgang; Psychology 
(Gestalt psychology). 

Gestapo was the secret police force of Nazi Germany. 
The name is a short form of Geheime Staatspolizei, Ger- 
man for Secret State Police. The Nazi party used the Ge- 
stapo, noted for its power and brutality, to smash oppo- 
sition. The Gestapo, created in 1933, combined with 
Germany's regular police force in 1936. Heinrich Himm- 
ler became head of the organization. 

See also Himmler, Heinrich; Nazism. 

Gestation. See Pregnancy. 

Gesualdo, Carlo (1560-1613), Prince of Venosa, was 
an Italian composer. He was one of the greatest com- 
posers of madrigals (see Madrigal). His settings of 
poems by Ariosto and Tasso express the inflexions of 
the spoken verse with exquisite refinement. Gesualdo 
was born in Naples. He became an outstanding lute 
player (see Lute). 

Geta. See Japan (clothing). 

Gethsemane is a garden spoken of in the New Testa- 
ment of the Bible. The word gethsemane means oil 
press. The garden was located just east of Jerusalem, 
above the brook Kidron, on the side of the Mount of Ol- 
ives (see Mount of Olives). Jesus went there to pray on 
the night before his arrest and Crucifixion. 

The exact location of the garden is not now known. 
The Latins built a wall around a plot of ground just 
across the Kidron from Jerusalem. They arranged it as a 
European garden, and kept it as a sacred spot, ‘the Gar- 
den. The Greeks, however, thought that Gethsemane 
was a little to the southeast of this garden. A third possi- 
ble location was thought to be a short way north of both 
these places, beside the Virgin's tomb. There is a cave to 
the right of the Church of the Tomb of the Virgin, called 
“the Grotto of the Agony.” Franciscan friars have con- 
trolled the Grotto since 1392, and the Garden since 1681. 
Getty, J. Paul (1892-1976), an American business exec- 
utive, became one of the richest people in the world. 
Getty made his fortune, which may have totalled as 
much as 4 billion U.S. dollars, in the petroleum business. 
His financial empire included the Getty Oil Company, 
Skelly Oil Company, and many smaller firms. 

Jean Paul Getty was born in Minneapolis, Minnesota. 
He began his career in 1909 as a worker in the oil fields 
near Bartlesville, Oklahoma. After graduating from Ox- 
ford University in England in 1913, he started to invest in 
oil wells with money borrowed from his father, a 
wealthy Oklahoma oilman. Getty made his first million 
dollars when he was 23 years old. 

Getty was a noted art 
collector and wrote two 
books on the subject, Col- 
lector’s Choice (1955) and 
The Joys of Collecting 
(1965). He also wrote His- 
tory of the Oil Business of 
George F. and J. Paul Getty 
(1941), Europe in the Eight- 
eenth Century (1947), My 
Life and Fortunes (1963), 
and As / See It: The Autobi- 
ography of J. Paul Getty 
(1976). Getty lived near Lon- 
don. 
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Gettysburg, Battle of, fought from July 1 to July 3, 
1863, aad, a turning point in the American Civil War 
(1861-1865). General George G. Meade led a Northern 
(Union) army of about 90,000 men to victory against Gen- 
eral Robert E. Lee's Southern (Confederate) army of 
about 75,000. The two forces met accidentally in the little 
town of Gettysburg, Pennsylvania. The shooting began 
when a Confederate brigade ran into Union cavalrymen 
in Gettysburg on July 1. Í 
The two armies spent the first day manoeuvring for 
position. Northern troops settled south of town in a 
strong defensive position. Lee tried to breach the left 
side of the Union's defences on the second day. The at- 
tack crushed a Northern corps, but failed to occupy the 
position. On July 3, Lee decided to aim directly at the 
Union centre. In a famous charge, General George E. 
Pickett's troops advanced across an open field and up 
the slopes of Cemetery Ridge into murderous Northern 
fire. They reached the crest of the ridge, but could not 
hold the position. Lee withdrew his battered army to 
Virginia. Forces under both Lee and Meade each suf- 
fered nearly 23,000 casualties (killed, wounded, cap- 
tured, or missing). 
See also American Civil War. 
Gettysburg Address is a short speech that Abraham 
Lincoln, president of the United States, delivered on 
Noy. 19, 1863, at the site of the Battle of Gettysburg in 
Pennsylvania. He delivered the address at ceremonies to 
dedicate a part of the battlefield as a cemetery for those 
who had lost their lives in this American Civil War battle. 
Lincoln chose his simple, noble words with such care 
that, ever since that day, they have stirred the deepest 
feelings of Americans. 
Lincoln made five handwritten copies of the speech. 
He wrote most of the first version in Washington, before 


* * 


Two versions of the Gettysburg Address 


Detail of a lithograph (1905) 


Abraham Lincoln delivered the Gettysburg Address four 
months after the historic American Civil War battle was fought. 


travelling to Gettysburg. At Gettysburg, he probably re- 
vised the first version, and then made a second. Lincoln 
planned to read the second version, and he held it in his 
hand while speaking. But he made several changes as 
he spoke. The most important change was to add the 
phrase “under God’ after the word “nation” in the last 
sentence. : 
Historians are reasonably sure they know which ver- 
sion of the speech Lincoln actually gave at Gettysburg. 
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Lincoln wrote five different versions of his famous Gettysburg Address. He held the second ver- 
sion, left below, in his hand while he spoke at Gettysburg. The fifth version, right below, perhaps 


represents as exactly as can be known the speech he gave. 


Four score and seven years ago our fathers brought forth, 
upon this continent, a new nation, conceived in Liberty, and 
dedicated to the proposition that all men are created equal. 


Now we are engaged in a great civil war, testing whether that 
nation, or any nation, so conceived, and so dedicated, can long 
endure. We are met here on a great battle-field of that war. We 
have come to dedicate a portion of it as a final resting place for 
those who here gave their lives that that nation might live. It is 
altogether fitting and proper that we should do this. 


But in a larger sense we can not dedicate—we can not 
consecrate—we can not hallow this ground. The brave men, liv- 
ing and dead, who struggled here, have consecrated it far above 
our poor power to add or detract. The world will little note, nor 
long remember, what we say here, but can never forget what 
they did here, It is for us, the living, rather to be dedicated here 
to the unfinished work which they have, thus far, so nobly car- 
ried on. It is rather for us to be here dedicated to the great task 
remaining before us—that from these honored dead we take in- 
creased devotion to that cause for which they here gave the last 
full measure of devotion—that we here highly resolve that these 
dead shall not have died in vain; that this nation shall have a new 
birth of freedom; and that this government of the people, by the 
people, for the people, shall not perish from the earth. 


Four score and seven years ago our fathers brought fonon 
this continent, a new nation, conceived in Kbar; and dedi 
to the proposition that all men are created equal. 


Now we are engaged in a great civil war, testing whether ha 
nation, or any nation so conceived and so dedicated, can 9 ng 
endure. We are met on a great battlefield of that war. We es 
come to dedicate a portion of that field, as a final resting p j it 
for those who here gave their lives that that nation might ive. 
is altogether fitting and proper that we should do this. 


But, in a larger sense, we can not dedicate—we can not 
consecrate—we can not hallow—this ground. The brave mem 
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above our poor power to add or detract. The world will litt r for 
note, nor long remember what we say here, but it can heva i- 
get what they did here. It is for us the living, rather, to be here 
cated here to the unfinished work which the who fought x 
have thus far so nobly advanced. It is rather for us to be her ae 
dedicated to the great task remaining before us—that from 
honored dead we take increased devotion to that cause ae 
which they gave the last full measure of devotion that we Ft 
highly resolve that these dead shall not have died in vain- ‘a 
this nation, under God, shall have a new birth of freedom- e 
that government of the people, by the people, for the peopl’ 
shall not perish from the earth. noe 


Several reporters were present at the ceremonies and 
took down his words while he spoke. Although the re- 
ports vary somewhat, they all include the phrase “under 
God. Lincoln added that phrase to the copies of the ad- 
dress that he later made after the ceremonies at the Get- 
tysburg battlefield. 

Lincoln made the last copy of the address in 1864. 
This was the only copy he signed. This fifth version is 
the one carved on a stone plaque in the Lincoln Memo- 
rial, in Washington, D.C. 

Many false stories have grown up about this famous 
speech. One story says that the president wrote it in 
pencil on the back of an old brown envelope while on 
the train going to Gettysburg. According to another 
story, the people of Lincoln's time did not appreciate his 
speech. But Edward Everett, who was the principal 
speaker at the dedication ceremony, wrote to Lincoln: “I 
should be glad if | could flatter myself that | came as 
near to the central idea of the occasion in two hours as 
you did in two minutes.” Many newspapers also imme- 
diately recognized the inspired nobility of the presi- 
dent's brief remarks. 

Getz, Stan (1927-1991), was an American jazz tenor 
saxophonist known for his light, smooth tone and lyrical 
approach to improvisation. Getz rose to fame in the late 
1940s, playing a style known as cool jazz (see Jazz (Cool 
jazz). In the early 1960's, he helped to popularize the 
style called bossa nova, which blends the melodies and 
rhythms of Brazilian sambas with the improvisations and 
harmonies of American jazz. 

Stanley Getz was born in Philadelphia, Pennsylvania. 
He began his career with the Jack Teagarden band in 
1943 and earned recognition with Woody Herman's or- 
chestra from 1947 to 1949. He recorded his first famous 
“ee in “Early Autumn” with Herman's orchestra in 1948. 

etz formed a quartet in 1949. He made his first bossa 

nova recording in 1962. Getz continued to lead a suc- 

cessful combo (small group of musicians) during the 

1970's and 1980's. 

pol is a spring that throws up hot water with explo- 

ai orce from time to time. Often, the water shoots up 
a geyser in great columns, cloudy with steam. Gey- 

sers attract many tourists. 

Old Faithful” in Yellow- 
stone National Park, U.S.A., 
is probably the world’s 
Most famous geyser. On 
average, it erupts once 
every 73 minutes. The 
a be are usually 37 to 
h metres high. People 
e observed “Old Faith- 
ul" for over 80 years, and 
this geyser has not missed 
an eruption. 
ah Most other geysers 
he at irregular intervals, 
the no one knows when 
pd will go off. Some gey- 
d S erupt several times 

uring an hour. Other gey- 


A geyser sends a blast of 


rate do not go off for 
Pran days, weeks, or 
n months. In some, the 


steaming hot water high into 
the air. Geysers may erupt fre- 
quently or at irregular times. 
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How geysers erupt 


water only bubbles above the ground. In others, water 
soars in fountains more than 30 metres high. 

Where geysers are found. There are at least 200 ac- 
tive geysers in Yellowstone Park. Two other noted gey- 
ser groups are found in lands that are extremely differ- 
ent from each other. One group of geysers lies in 
Iceland, “the land of frost and fire,” 110 kilometres from 
Reykjavík, the capital, in the midst of barren lava fields. 
Here dozens of geysers appear within a circle of 16 kilo- 
metres. The other group of geysers is located in New 
Zealand, a country that is green with plant life. New Zea- 
land's most famous geyser is the Pohutu geyser at Roto- 
rua. It erupts irregularly three or four times a day to a 
height of 18 to 30 metres for 30 to 40 minutes. 

How geysers are formed. Geysers are formed in 
areas where water drains through the earth deep below 
the surface. A deep channel reaches from the surface far 
into the earth. Cold water seeps down this channel until 
it reaches rocks that are very hot. Then it fills the chan- 
nel. The water at the bottom is heated by the rocks. But 
the water cannot boil because of the weight of the col- 
umn of water above it. Gradually, the heat at the bottom 
of the column rises far above the boiling point for water. 
Steam begins to form. The rising bubbles lift the water 
column a little, pushing some of the water in the chan- 
nel over the opening onto the surface of the earth. That 
makes the column of water lighter, and more water is 
able to turn into steam. This in turn lifts the column still 
more, until suddenly all the water near the bottom of 
the channel expands into steam and forces out the rest 
in a steam explosion. After the water and steam settle 
back on the earth, some of the water seeps back into the 
earth and fills up the channel again. The crevices that 
feed the channel usually contain constrictions or sharp 
bends. This prevents convections which would cause 


Ghan 


the water to mix to a uniform temperature. This mixing 
would keep the water from becoming superheated 
enough to explode into steam. 

Geysers have often been compared with volcanoes, 
for they act similarly. But volcanoes shoot forth melted 
rock, while geysers eject water containing dissolved 
mineral matter. After the eruption, the water evaporates 
or seeps back into the earth, leaving deposits of silica or 
lime carbonate. These deposits often take beautiful and 
curious forms. Many of them form into cones. Some of 
the deposits, such as the “Giantess” in Yellowstone Park, 
form craters which fill with wonderfully clear water be- 
tween eruptions. Very little water is left after the erup- 
tion of a geyser that has a cone. One exception is the 
tiny “Model” in Yellowstone Park. All of the water that 
shoots from this geyser falls back into its cuplike cone. 
The mineral deposits left by some geyser eruptions 
form into strange castlelike shapes and towers. 

See also Iceland (Land); Silica; Yellowstone National 
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Ghan was a train that operated from Marree in South 
Australia to Alice Springs in the Northern Territory be- 
tween 1929 and 1980. It was named in honour of the Af- 
ghan camel drivers who pioneered this transport route. 
In 1980, a new railway line from Tarcoola to Alice 
Springs replaced the old line. 

Ghana is a tropical country in western Africa. Ghana 
lies on the Gulf of Guinea, where Africa bulges west- 
ward into the Atlantic Ocean. Most of the people of 
Ghana are black Africans. Cacao seeds, which are used 
to make chocolate, are the country’s most important 
crop and its leading export. Ghana's forests yield valu- 
able tropical hardwoods. The country also has important 
deposits of bauxite, diamonds, gold, and manganese. 

Portuguese explorers landed in what is now Ghana in 
1471. They found so much gold there that they called it 
the Gold Coast. Later, European merchants came to the 
Gold Coast to compete for profits in the gold and slave 
trades. In the late 1800's, the Gold Coast became a col- 
ony of the United Kingdom (UK). 

The Gold Coast gained its independence in 1957. It 
took the name Ghana, the name of an ancient African 
kingdom. Ghana was the first member of the Common- 
wealth of Nations to be governed by black Africans. Its 
official name is the Republic of Ghana. Accra is the capi- 
tal and largest city. 

Government. In 1981, the elected civilian govern- 
ment that had held power since 1979 was overthrown. A 
military leader ruled Ghana's government from 1979 to 
1992. In 1992, Ghana's voters approved a new constitu- 
tion that provided for an elected president and legisla- 
ture. Presidential and parliamentary elections were held 
in late 1992. However, opposition parties called for a 
boycott of the parliamentary elections. 

People. About 99 per cent of Ghana's people are 
black Africans. The population also includes small 
groups of people of Asian and European descent. 
Ghana's black Africans belong to about 100 different eth- 
nic groups. The Ashanti and the Fante, two closely re- 
lated ethnic groups, make up much of the population. 

The Ashanti and the Fante belong to a larger group of 
African peoples called the Akan. Other important ethnic 
groups in Ghana include the Ewe, the Ga, and the Moshi 
(Mossi)-Dagomba. Many Ghanaians speak African lan- 


guages. But a large number also speak English, the offi- 
cial language. 

About 67 per cent of the people of Ghana live in rural 
areas. Most rural Ghanaians are farmers. In the forest re- 
gions, many men grow cacao on small farms. Many 
women grow food for their families on small plots of 
ground. About 33 per cent of the people of Ghana live in 
cities or towns. Many of them hold jobs in the govern- 
ment. 

Ghana's cities have many Western-style buildings. But 
some people in the cities live in houses that have mud 
walls and tin roofs. In central and southern Ghana, many 
of the people live in rectangular houses that have mud 
walls and thatched or tin roofs. Often, the houses are 
built around courtyards. Many of the people in northern 
Ghana live in round houses with mud walls and cone- 
shaped, thatched roofs. 

The national dress in Ghana is made from brightly 
coloured cloth. Men wrap the cloth around them. 
Women make blouses and narrow skirts from it. Many 
of the people now wear Western-style clothing. 
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Facts in brief about Ghana 


Capital: Accra. 

Official language: English. 

Area: 238,533 km’. Greatest distances—north-south, 716 km; 
east-west, 499 km. Coastline— 539 km. 

Population: Estimated 1996 population—1 7,959,000; density, 75 
people per km?; distribution, 67 per cent rural, 33 per cent 
urban. 1984 census—12,296,081, Estimated 2001 population— 
20,739,000. 

Chief products: Agricu/ture—cacao, cassava, coconuts, palm 
oil and kernels, yams. Mining—bauxite, diamonds, gold, man- 
ganese. Forestry—mahogany. 

Flag: The flag has horizontal red, yellow, and green stripes with 
ablack star symbolizing African freedom in the centre. See 
Flag (picture: Flags of Africa). 

Money: Currency unit—new cedi. One new cedi = 100 pese- 
was. 


About 45 per cent of the people practise traditional 
African religions. About 40 per cent are Christians, and 
about 10 per cent are Muslims. 

Primary, secondary, and technical education is free in 
Ghana. Most children attend school until they are about 
12 years old. Ghana has three universities. About a third 
of the nation’s adults can read and write. 

Land. Ghana rises from a heavily populated plain 
along the Gulf of Guinea to the Kwahu Plateau. The pla- 
teau runs from the northwest to the southeast across the 
central part of the country. The plateau forms a divide 
between the White Volta and the Black Volta rivers in 
the north and east, and the Ankobra, the Pra, and the 
Tano rivers in the south and west. A thick forest covers 
southwestern Ghana. North of the plateau, the land 
gradually becomes a savanna (grassy, thinly wooded 
plain), and then grasslands. Lake Volta, one of the 
world's largest artificially created lakes, is located in 
east-central Ghana. It was formed when the Akosombo 
vaan the Volta River was completed in 1965 (see Lake 

olta). 

Ghana has a tropical climate. Accra, in the south, has 
an average temperature of 27 °C. Northern Ghana has 
higher temperatures, Most of Ghana receives 100 to 150 
centimetres of rain a year, with the heaviest rains in the 
southwest. Axim, a town on the Gulf of Guinea, receives 
over 200 centimetres of rain a year. Northern and east- 
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ern Ghana have severe dry spells from November to 
March. 

Economy. Ghana is an agricultural country, but it has 
important mineral deposits. Cacao is the most important 
crop and the country's chief export. Other important 
crops include coffee, coconuts, kola nuts, and kernels 
(seeds) from palm trees. Valuable tropical hardwood 
trees such as mahogany grow in Ghana's forests. The 
country also produces such minerals as bauxite, dia- 
monds, gold, and manganese. In addition to cacao, 
Ghana's exports include diamonds, gold, manganese, 
and timber. 

Most of Ghana's factories are small plants that proc- 
ess agricultural products or timber. Manufactured prod- 
ucts include beverages, cement, and clothing. An alu- 
minium smelter at Tema is Ghana's largest factory. 
Hydroelectric power plants at the southern end of Lake 
Volta produce electricity for much of Ghana and the 
nearby countries of Togo and Benin. 

Less than 1 per cent of all Ghanaians own a car. Many 
people travel on crowded buses or trucks. Others must 
walk. Ghana has an average of about 1 radio for every 10 
people, but no village is without one. Less than 1 per 
cent of the people own a TV set. 

History. People from African kingdoms to the north- 
west probably settled in what is now Ghana in the 
1200s. Portuguese explorers landed on the coast in 
1471, and named the area the Gold Coast. Later, the 
Dutch came to compete with the Portuguese for gold. 
By 1642, the Dutch had seized all the Portuguese forts, 
and put an end to Portuguese control in the Gold Coast. 

A large slave trade developed in the 1600's, and the 
Danes and English competed with the Dutch for slave- 
trade profits. The slave trade ended in the 1860s, and by 
1872, the United Kingdom had gained control of the 
Dutch and Danish forts. 

In 1874, the United Kingdom made a colony of the 
lands from the coast to the inland Ashanti empire. By 
1901, the United Kingdom had made the Ashanti lands a 
colony, and had started a protectorate over what is now 
northern Ghana. 

The cacao industry prospered in the Gold Coast dur- 
ing the early 1900s. The UK extended roads and rail- 
ways, built hospitals, and developed the schools. 


The centre of Accra bustles with activity. Accra is Ghana's cap- 
ital, largest city, leading business centre, and major seaport. 


In the late 1940's and in the 1950's, the UK gave up 
some of its power to the Africans. In 1946, a majority in 
parliament were Africans elected to represent the peo- 
ple. But the UK governor and Cabinet kept most of the 
power. In 1951, Kwame Nkrumah was asked to forma 
Cabinet, and in 1952, he became prime minister. By 
1954, the people ran their own government, except in 
the areas of external affairs, defence, and the police. 

The UK gave the Gold Coast its independence in 1957. 
British Togoland became part of the new nation, which 
was named Ghana (see Togo (History). 

In 1960, the people of Ghana voted to become a re- 
public, and elected Nkrumah president. He made his 
Convention People’s Party (CPP) the only legal political 
party, and increased his personal power through the 
mid-1960's. In 1966, a military council seized the govern- 
ment, ousted Nkrumah, and charged him with embez- 
zling. The council suspended the constitution, dis- 
missed the legislature, and abolished the CPP. The 
council named General Joseph Ankrah head of govern- 
ment. 

Ankrah resigned in 1969 and the council replaced him 
with Brigadier Akwasi Amankwa Afrifa. Also in 1969, 
Ghana adopted a new constitution and returned to civil- 
ian rule. Kofi Busia, leader of the Progressive Party, be- 
came prime minister. Military leaders took control of the 
government in 1972, replacing Busia with Colonel |. K. 

Acheampong. In 1978, he was forced to resign by other 
military leaders, General Frederick William Kwasi Akuffo 
replaced him. In June 1979, still other military leaders 
overthrew Akuffo. Lieutenant Jerry Rawlings, who led 
the revolt against Akuffo, became head of the govern- 
ment. The new government executed Afrifa, Acheam- 
pong, and Akuffo, In September 1979, a civilian govern- 
ment replaced Rawlings’ government. In 1981, Rawlings 
took control of the government again. In 1992, Ghana's 
voters approved a constitution designed to make Ghana 


a multiparty democracy. Political parties, banned since 
1981, were again allowed. Elections fora president and 
legislature were held in late 1992. Rawlings, running as 
the candidate of the National Democratic Congress Party | 
(NDC), was elected president. The NDC won an over- 
whelming majority in the parliamentary elections. Its 
success was thought to be largely due to an election 
boycott called for by opposition parties. The principal 
reason for the boycott lay in the government's refusal in 
December to complete a new voter's register. 

During the 1970s and early 1980's, Ghana suffered se- 
vere economic problems. Many people left Ghana to 
work in Nigeria. In 1983, the Nigerian government 
forced about 1 million people to return to Ghana. The 
return of the people created shortages of food, housing, 
water, and jobs in Ghana. r 

See also Accra; Africa (pictures); Ashanti; Clothing 
(picture); Lake Volta; Nkrumah, Kwame. , 

Ghana Empire was an important black trading state in 
West Africa from about the A.D. 300's to the mid-1000s. 
Arab camel caravans brought salt and copper from 
mines in the Sahara and dried fruit from North Africa to 
Ghana's markets. There the products were traded for 
gold, ivory, and slaves from regions south of Ghana. 
Ghanaian jewellery and leather goods were sold and 
traded for textiles, clothing, and fine tools from Arabia 
and Europe. Kumbi Saleh, the capital, and Audagost 
were probably the largest cities in West Africa. Each of 
these cities may have had populations of over 15,000 
people. 


The Ghana Empire about 1050 


This map shows the location of the Ghana Empire, in dark ord 
as it existed about 1050. Ghana ruled an area in West Africa no 
occupied by Mauritania and Mali. The current boundaries “ 
shown as white lines. The Ghanaians traded salt, copper, gold, 
and ivory with the Songhai, Sosso, Wangara, and other tribes. 
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The Ghana Empire lay in what is now southeastern 
Mauritania and western Mali. During Ghana's early pe- 
riod, Berbers from the north ruled the native Soninke 
people. 

Ghana's greatest period began in the 700s, soon after 
the Soninkes gained control, and lasted until the mid- 
1000s. The king of Ghana charged import and export 
taxes, which were paid in gold. He also claimed all gold 
nuggets found in his kingdom. With this wealth, the 
king maintained an efficient government and an army 
that kept the trade routes to Ghana safe. Skilled iron- 
workers produced weapons that contributed to Ghana's 
strength. 

Moroccan Berbers called A/moravids conquered 
Ghana in the mid-1000's. The Soninkes retook Kumbi 
Saleh in the late 1000's, but the outer parts of the empire 
had declared their freedom. Ghana never regained its 
power and fell to the Sosso in the early 1200s. 

Ghent (pop. 236,540) is a Belgian city 50 kilometres 
northwest of Brussels. The city is in the Dutch-speaking 
part of Belgium. Its Dutch name is Gent. Its name in 
French is Gand. Ghent lies at the fork of the Schelde and 
Leie rivers, and is an important seaport (see Belgium 
[political map)). A ship canal built in 1886 connects the 
city with the North Sea. Ghent is known for its chemical 
products, cotton mills, flax, and flowers and bulbs. More 
than 200 bridges span the waterways that crisscross the 
city. The town hall, built in the 1500s, is a fine example 
of Gothic architecture. 

The first buildings at Ghent were two monasteries 
built in the 600's. Ghent became important during the 
Middle Ages and reached its height in the 1400s. For 
Many years afterward, Ghent was torn by revolutions 
and war. It was held by the Spanish, French, and Austri- 
ans at various times before Belgium became independ- 
ent. Ghent was occupied by German forces in World 
Wars | and II. 

Ghent, Treaty of, ended the War of 1812 between 
the United Kingdom (UK) and the United States. The two 
countries signed the treaty at Ghent, Belgium, on Dec. 
24, 1814, and then ratified it on Feb. 17, 1815. The Ameri- 
can negotiators were John Quincy Adams, James A. Ba- 
yard, Henry Clay, Jonathan Russell, and Albert Gallatin. 
The UK representatives were Sir James Gambier, Henry 
Goulburn, and William Adams. The treaty settled none 
_ disputes that caused the war. It merely restored 
le situation that had existed before the war. The treaty 
id not even mention the fact that American seamen had 
een forced to serve on UK ships. This omission was 
ess important than it seemed because the British had 
NO reason to continue the practice after the final defeat 
of Napoleon in 1815. 
E The Treaty of Ghent marked the beginning of a period 
oe the UK and the United States chose to settle 

ir disputes peacefully. The troublesome fisheries 
ease the problem of payment for slaves who were 
zed by the UK during the war, and the disagreement 

ver the northwestern boundary were all worked out in 
ater negotiations. 
naval Rust Bagot Agreement of 1817 provided for 
waa disarmament on the Great Lakes. It also paved the 
ay for an unfortified frontier between Canada and the 
a States, 
herkin, See Cucumber; Pickle. 
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Ghetto is a section of a city settled by a minority eth- 
nic, religious, or nationality group. The term ghetto orig- 
inally referred to sections of certain European cities 
where Jews settled or were forced to live. Today, the 
term is applied to poverty-stricken areas where minority 
groups are forced to live because of social and eco- 
nomic pressure. 

Early ghettos. Ghettos appeared in Europe as early 
as A.D. 70, when the Romans reconquered Palestine 
after a revolt by the Jews. Many Jews moved to Europe 
then. At first, they voluntarily settled in separate commu- 
nities so they could more easily continue their cultural 
traditions. It was easier to prepare their food according 
to traditional laws, to live closer to the synagogue, and 
to have a closer community life. In some places, Jews 
lived together because they feared other groups. 

However, other people later forced Jews to live in 
ghettos. Religious or political leaders demanded segre- 
gation of Jews, and ghettos became more common. Per- 
secution of the Jews increased about 1100, when the 
Crusades began. The term ghetto is thought to have ` 
been derived from the medieval Venetian word geéto, 
which meant foundry. The term was probably first used 
in 1516, when Venice expelled its Jews to an island 
within the city, on which a foundry was located. In 1555, 
Pope Paul IV decreed that Jews in the Papal States, the 
area around Rome governed by the Roman Catholic 
Church, had to live in separate quarters. Authorities 
throughout the Christian world followed the pope's ex- 
ample. The crowded ghettos that developed were usu- 
ally surrounded by walls, and the gates were locked at 
night. 

During the 1700's and 1800s, most enforced segrega- 
tion of Jews ended. But Nazi Germany revived the prac- 
tice of forcing Jews to live in ghettos during World War 
1I (1939-1945). See Warsaw (History). 

Ghettos today. The practice of settling a racial group 
into a separate living area was revived in South African 
townships under the apartheid (ethnic separation) sys- 
tem. The term ghetto now most often describes large 
settlements of blacks in United States cities. Groups of 
Mexicans, Puerto Ricans, and other Spanish-speaking 
Americans also live in ghettos. 

During World Wars | and II, industrial jobs drew 
thousands of blacks from the rural south to cities in the 
north. They settled in slum areas near the factories 
where they worked in the inner cities. While middle- 
and upper-income whites moved to the suburbs, ghetto 
conditions worsened. Prejudice and discrimination have 
made it difficult for blacks and other minorities to im- 
prove these conditions. 

See also Jews (The Middle Ages); Segregation. 
Ghibellines. See Guelphs and Ghibellines. 
Ghiberti, Lorenzo (1378-1455), was an Italian sculp- 
tor and goldsmith. He is best known for two sets of 
bronze doors he created for the baptistery (a building 
used for baptisms) in his native Florence. The doors 
have 28 panels, decorated with reliefs (raised designs). 
Twenty of these show scenes from the life of Christ. 
Each is composed within a Gothic frame of a shape 
called quatrefoil. Ghiberti created striking variations of 
many important traditional themes. 

Ghiberti worked on these doors from 1403 to 1424. 
Then he produced another set, often called the Gates of 
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Ghiberti's Crucifixion is one of 28 gilded bronze panels that 
decorate the north doors of the baptistery in Florence, Italy. 


Paradise. These doors have 10 large rectangular panels. 
This gave Ghiberti freedom to compose his reliefs like 
pictures. The panels depict episodes from the Old Testa- 
ment. 

Ghiberti worked on the doors for about 50 years. He 
also created many other works and trained dozens of 
artists who were his assistants, and wrote three books 
on the history of art. 

Ghirlandajo, Domenico (1449-1494), also spelled 
Ghirlandaio, was the most successful Italian painter of 
his time in Florence. He painted frescoes and altarpieces 
in a direct, sober, and detailed manner. His style dif- 
fered greatly from the more lyrical and complex style of 
Filippino Lippi and Sandro Botticelli, two major Floren- 
tine artists of his time. Ghirlandajo’s art appealed to the 
wealthy Florentine middle class. Michelangelo was one 
of his apprentices. 

Ghirlandajo’s original name was Domenico di Tom- 
maso Bigordi. He was born in Florence. 

Ghost, according to tradition, is a spirit of a dead per- 
son that visits the living. Most people do not believe in 
ghosts, but some do. Reports of seeing or hearing 


ghosts have been common throughout history—more so 


in ancient and medieval times than today. Many people 
enjoy ghost stories, and there have been many books, 
films, and plays about the spirits. 

In most ghost stories and reports about ghosts, the 
ghost resembles its living form. Many ghosts are trans- 
parent or shadowy. Some are pictured as white sheets 
shaped somewhat like a body. 

Many ghosts are malevolent. That is, they try to do 
harm. But some ghosts are friendly. A malevolent ghost 
is usually the spirit of a person who was murdered or 


otherwise harmed by relatives or friends. Such a ghost 
may try to reveal who murdered it-as in William Shake- 
speare's play Hamlet—or try to frighten the murderer— 
as in Shakespeare's Macbeth (see Shakespeare, William 
(Hamlet; Macbeth]). Most malevolent ghosts haunt the 
place where, in their real form, they died or were bur- 
ied. A ghost that haunts a place by making strange 
noises and causing doors, furniture, and other objects 
to move by themselves is sometimes called a polter- : 
geist. Friendly ghosts include Marley in Charles Dickens 
A Christmas Carol. Marley helps Ebenezer Scrooge, the 
main character in this famous novel, become a better 
erson. 

k In many stories and reports, a ghost returns from the 
dead without being contacted by anyone. In others, a 
medium (a person with special powers) calls the ghost 
back to earth. Ghosts—which are associated with dark- 
ness and night—usually end their visits by dawn. Some 
ghosts refuse to leave, and several methods are used to 
get rid of them. These methods include reburying the 
corpse, piercing the corpse or its grave with a stake, 
and praying. A 

Ghosts play an important role in some religions. 
Many American Indians and tribespeople in Africa and 
the Pacific Islands believe in spirits that influence the liv- 
ing world. They perform rites to please the spirits in 
order to assure success in daily life. Many peoples 
greatly fear the dead and observe special funeral cus- 
toms to make sure that ghosts do not return to haunt 
them. k. 

See also Vampire; Spiritualism; Mythology (Pacific 
Islands; African; American Indian); and the sections on 
religion in the Africa and Indian, American articles. 
Ghost town. In the 1800s, many towns, particularly in 
the United States and Australia, grew up near mines. 
The towns were once prosperous and full of people. 
When the mines were worked out, the towns were 


s, Maly 
Oil painting on wood panel (1480s); Uffizi Gallery. na 
A Ghirlandajo altarpiece has the realistic detail and ie 
anced composition that characterizes the painter's work. TI 


painting shows the Madonna and Christ Child with saints ani 
angels, 


abandoned. Their ruins are now referred to as ghost 
towns. 

Giacometti, Alberto (1901-1966), was a Swiss sculp- 
tor whose long, thin human figures express a feeling of 
anonymity and helplessness. Giacometti did not try to 
show idealized human beings in the usual way. Instead, 
he tried to express spiritual qualities with his sticklike 
figures, which seem to live in a universe beyond their 
control. The same spiritual qualities appear in Giacomet- 
tis paintings and prints. He also wrote poems. 


Giacometti’s sculpture emphasizes human figures as they 

might appear from a distance. His gaunt, elongated figures 

fs H anonymous and isolated. These qualities made Giacometti 
e leading sculptor of the art movement called surrealism. 


Giacometti’s sculpture is usually small. His bronze 
works such as Man Pointing (1947) are so thin that they 
seem to be a kind of painful drawing in space. The 
ae surfaces of his sculptures catch and reflect the 
H tin a lively way. In such constructions as Palace at 4 

LM, (1932-1933) and City Square (1948-1949), Giacometti 
Carefully placed objects and figures to suggest a sense 
of loneliness and isolation. 

Giacometti was born in Stampa, Switzerland. He spent 
Most of his life in Paris. 

Siever, Ivar. See Nobel Prizes (table: Nobel Prizes 
or physics—1973), 

Oo is a person who grows abnormally tall because 
aoe the pituitary gland. This condition, 

75 gigantism, can cause people to grow as tall as 
netes Many individuals are excessively tall be- 
them of an inherited trait, but doctors do not consider 

giants. 

nine growth of human bones is regulated by a hor- 
the nes growth hormone (GH), which is secreted by 
of as uitary. During childhood, GH causes a thickening 
ends ne A Ste cartilage, a plate of soft tissue near the 
ae the bones. This cartilage develops through the 
dae is absorbed by new layers of bone tissue. The 
of the i absorption of cartilage increases the length 
wee Ones. Gigantism occurs when the pituitary se- 
e excessive GH, increasing the growth of epiphy- 

cartilage. In some cases, this malfunction is caused 

Y à pituitary tumour. 

A person stops growing after all epiphyseal cartilage 


A giant is abnormally tall because of a disorder in the pituitary 
gland. The giant shown above with two average-sized men is 
2.39 metres tall. 


has been absorbed by the bones—usually between the 
ages of 18 and 24. When this occurs, GH can no longer 
increase height, but excessive amounts of it may cause 
acromegaly. This condition produces overgrowths in 
the bones of the face, feet, and hands. Many cases of ac- 
romegaly are caused by a pituitary tumour and occur in 
people of normal height. 

If treatment begins during childhood, gigantism can 
be controlled by decreasing the activity of the pituitary 
gland with radiation treatment. In some cases, pituitary 
tumours are removed surgically. The surgeon may reach 
the tumour through the nasal cavity, cutting through the 
floor of the cranium to get to the pituitary. The patient 
has no apparent scar after this type of surgery. 

See also Pituitary gland. 

Giant, in Greek and Roman mythology, belonged to a 
race of beings that looked like people, but were much 
bigger. The ancient Greeks and Romans believed peo- 
ple had grown smaller as time passed. They thought 
their ancestors had been huge individuals of great 
strength and power. Giants, in Greek legend, repre- 
sented the elements of nature, such as earth, air, and 
water. They were said to have been born from the blood 
of Uranus (Heaven) which fell into the lap of Gaea (Earth). 
The Greek giants were called Titans (see Titans). 

Giants appear in every country’s mythology. English 
giants are well known through the story of Jack the 
Giant Killer. The buso is a giant in the folklore of the 
Philippines. It lives on the island of Mindanao. Paul Bun- 
yan is a giant in folk stories about American timber 


camps (see Bunyan, Paul). 
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Giants are first spoken of in the Bible in Genesis 6:4. 
King Og of Bashan had a bed 9 cubits long. This is a 
length of over 396 centimetres. Goliath, who was killed 
by David with a stone from a sling, is the best-known 
giant in the Bible. According to the Bible story, Goliath 
stood about 282 centimetres tall. 
Giant clam. See Clam. 
Giant panda. See Panda; Animal (picture: Animals of 
the mountains). 


The giant schnauzer has a thick, wiry coat. 


Giant schnauzer is the largest of the three schnauzer 
dog breeds. It was developed in southern Germany in 
the 1700's by people who needed dogs that could drive 
cattle to market. Besides being a pet, its jobs today in- 
clude police and guard duties. The giant schnauzer was 
bred by crossing standard (medium-sized) schnauzers 
with large German sheepdogs. Later, the new breed was 
crossed with Great Danes and, perhaps, with Bouviers 
des Flandres. 

The giant schnauzer has a blunt, powerful mouth and 
stubby whiskers. Its black or black-and-white coat is 
hard and wiry. It stands about 60 centimetres high and 
weighs about 35 kilograms. 

Giant sequoia. See Sequoia (with picture). 

Giant's Causeway is an unusual formation of rock 
columns along the north coast of Northern Ireland. It 
gets its name from an old legend that the causeway was 
built by Finn MacCool, also called Fingal, to bridge the 


The Giant's Causeway is a natural wonder in Northern Ireland, 
It is formed by about 40,000 columns of basalt. 


channel from Ireland to Scotland so that giants could 
pass over it. Finn MacCool, the leader of an Irish band of 
warriors, figures in many ancient Irish tales. The cause- 
way is formed of about 40,000 separate basalt columns, 7 
quite close together. Some pillars are up 6 metres high. 
They are from 35 to 50 centimetres in diameter. Geolo- 7 
gists believe the causeway resulted from the contracting $ 
of a lava flow. 

See also Basalt. į 
Giardiasis is a common intestinal disease. It is caused © 
by a protozoan (one-celled organism) that lives as a par 
asite in human beings and animals. The scientific name 
for this parasite is Giardia lamblia. Giardiasis is charac- 
terized by mild to severe diarrhoea. Other symptoms 
may include abdominal swelling, cramps, nausea, and 
weight loss. The infection commonly lasts several 
weeks, but some cases become chronic and may last for i 
years. 

People become infected with G. /amblia by drinking 
contaminated water or from close contact with an in- 
fected person. The parasite moves through the digestive 
system and attaches to the inner surface of the small in- 
testine. There, it interferes with the body's ability to ab- 
sorb fat and vitamins, leading to diarrhoea. The parasite 
eventually passes out of the body in the faeces (solid 
body waste). 

Giardiasis occurs throughout the world in areas with 
contaminated water supplies. Animals can spread the 
parasite. For example, beavers can contaminate water 
upstream from areas where outbreaks of giardiasis hav 
occurred. Many people become infected by drinking 
water directly from mountain streams. Doctors use the 
drug metronidazole to treat the disease. 

Gibberellin, also called GA, is any of a group of hor 
mones that regulate plant growth. Gibberellins occur 
naturally in green plants and fungi. They also can be 
produced from green plants and fungi by laboratory 
methods. Scientists have discovered more than 60 types 
of gibberellins. Gibberellic acid is the best known. 

Preparations of GA may be sprayed on certain plants 
to promote growth. When GA is applied to a plant, the 
stem of the plant may grow faster and taller than it nor- 
mally would. GA may also speed up the rate at which a 
plant sprouts, flowers, and fruits. Gibberellins have 
many commercial uses. For example, a grapevine 
treated with GA produces larger grapes. Growers use 
GA to increase the yield of grapes. 

Gibberellic acid was the first gibberellin identified. 
Japanese scientists isolated it in the 1930's from young 
rice plants infected with foolish seedling disease. This 
disease is caused by a fungus that produces large 
amounts of gibberellic acid. 

Gibbon is the smallest of the apes. It also ranges over a 
wider area than the other members of the ape family- 
the chimpanzee, gorilla, and orangutan. The gibbon 
lives in the forests of the Indian state of Assam, and in 
Burma, Thailand, Malaysia, Indonesia, and elsewhere i 
Southeast Asia. There are several species of gibbons: 
have long arms and legs, but no tail. A gibbon weighs 
about 7 kilograms and stands about 90 centimetres hig 
It ranges from black to pale brown. 

Gibbons live in the tops of trees and rarely come to 
the ground. They eat fruit and leaves. Gibbons use thêl 
arms to swing from branch to branch. They also wa 


The gibbon is the smallest member of the ape family. It has 
long arms and legs. It grows about 90 centimetres tall. 


top of tree branches using only their legs. This way of 
walking is similar to that of human beings. Gibbons live 
in family groups that usually consist of a male, a female, 
and one or two of their young. A gibbon family claims 
an area called a territory and uses loud calls and songs 
to warn other families to stay away. 

Two species, the Javan gibbon and Kloss‘s gibbon, are 
endangered. The destruction of their forest homes and 
the capture of young animals for food or for sale as pets 
threaten these species with extinction. 

Scientific classification. Gibbons make up the lesser ape 
family, Hylobatidae. The Javan gibbon is Hylobates moloch; 
Kloss's gibbon is H. Klossii. 

See also Animal (pictures); Ape. 

Gibbon, Edward (1737-1794), was a British scholar 
who wrote the History of the Decline and Fall of the 
Roman Empire, a masterpiece of historical writing. The 
Decline and Fall, as it is sometimes called, was pub- 
lished in six volumes between 1776 and 1788 and made 
Gibbon the most famous historian of his day. Today, his- 
torians still admire the work's careful scholarship, pow- 
erful narration, vast range, and ironic wit. The Decline 
and Fall became controversial because it argued that 
Christianity was a major cause of the fall of the Roman 
Empire, 

Gibbon was born in Surrey, England. A sickly child, 
ae much of his time reading. He enrolled at Ox- 

In University, but hated the 14 months he spent there. 
1753, after he converted to Roman Catholicism, Gib- 
ih was forced to leave Oxford. At that time, only Angli- 
á a i permitted to study at Oxford. Gibbon’s father, 
ont thy country gentleman, then sent his disgraced 
minist Lausanne, Switzerland, to live with a Calvinist 
atid s er. While there, Gibbon mastered Latin, Greek, 

hie and he laid the foundations of his enor- 

Aa earning. He was virtually self-educated. — 

Hiei to Rome in 1764 inspired Gibbon to write the 
inth Hs and Fall, He settled in London in 1772. He served 
& sa ritish Parliament but devoted most of his time to 
cae and literature. He spent his last years in Lau- 
börs an 1796, his friend Lord Sheffield published Gib- 

emoirs of My Life and Miscellaneous Works. 
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Gibbons, Grinling (1648-1720), a sculptor and wood 
carver, became famous for his delicate work. Birds, 
flowers, fruit, and shellfish are all features of his de- 
signs. His masterpiece is the magnificent ceiling at Pet- 
worth House, in West Sussex, England. He carved the 
throne in Canterbury Cathedral and made sculptures for 
the chapel at Windsor Castle. 

Gibbons was born at Rotterdam, in the Netherlands, 
but moved to England when he was 19. John Evelyn, the 
diarist, discovered him carving a crucifix one day and ar- 
ranged for the Royal Family and Christopher Wren, the 
architect, to see it. Wren employed Gibbons to carve 
stalls for St. Paul's Cathedral and for other London 
churches. 

Gibbons, Orlando (1583-1625), was an English com- 
poser and musician. He is chiefly known for his church 
music, which consists of anthems, psalms, and entire 
worship services, all written in English. His madrigal 
The Silver Swan (1612) is perhaps his best-known non- 
religious composition. 

Gibbons was a fine keyboard performer, and com- 
posed works for two keyboard instruments, the organ 
and the virginal. Some of his works for the virginal ap- 
peared in a famous collection called Parthenia (1611). 
Gibbons also wrote more music for strings than most 
composers of his time. This music consists of works for 
the viola da gamba, a stringed instrument popular in the 
1500s. 

Gibbons was born in Oxford. In 1605, he became or- 
ganist at the Chapel Royal, a position he held until his 
death. In 1623, he was appointed organist of Westmin- 
ster Abbey, London. 


Grinling Gibbons became famous for his delicate carving. His 
work is in many historic houses and famous churches. 
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Gibbs, Josiah Willard (1839-1903), one of the great- 
est American mathematical physicists, might be called 
the father of modern physical chemistry. He made valu- 
able contributions to the advance of thermodynamics, 
the study of heat (see Thermodynamics). His mathemati- 
cal ideas were so far advanced that few scientists in his 
own country understood his work. 

Gibbs's famous phase rule explained simply and logi- 
cally the physical relationships among the different 
states of a substance, such as water, ice, and water 
vapour. His discoveries made possible many new manu- 
facturing methods in industry. His work helped to ad- 
vance biological and medical science. Gibbs's most fa- 
mous book, On the Equilibrium of Heterogeneous 
Substances, was published between 1875 and 1878 in 
the Transactions of the Connecticut Academy. 

Josiah Gibbs was born in New Haven, Connecticut. He 
was the son of a Yale University professor. He received 
his Ph.D. degree from Yale in 1863, and taught mathe- 
matical physics there throughout his life. In 1881, he re- 
ceived the Rumford medal from the American Academy 
in Boston. In 1901, Gibbs received the Copley Medal 
from the Royal Society in England for his theory of the 
laws of heat. 

Gibbs, May (1875?-1969), an Australian writer and illus- 
trator, published The Gumnut Babies in 1916 and Snug- 
glepot and Cuddlepie in 1918. Her “Bib and Bub” comic 
strip series was published in Sydney for many years. Her 
stories show her love for the Australian bush and its ani- 
mals. May Gibbs was born in England. She arrived in 
Western Australia with her parents in 1879 when she 
was about 4 years old. She studied art in Perth and later 
attended art and technical schools in England. 
Gibraltar is a United Kingdom (UK) dependency in the 
Commonwealth of Nations. It lies on a narrow peninsula 
on Spain's southern coast, near the entrance to the Med- 
iterranean Sea. The Rock of Gibraltar, a huge limestone 
mass, occupies most of Gibraltar’s 6 square kilometres. 

Government. A governor, appointed by the UK gov- 
ernment, heads Gibraltar’s government. The Gibraltar 
Council, made up of five leading officials and four mem- 
bers of the House of Assembly, assists the governor. 

The 15 members of the House of Assembly are 
elected by the people to four-year terms. Eight members 
make up a Council of Ministers that advises the House. 


People. Gibraltar has a population of about 30,000. 
Most of the people are descended from Italian, Maltese, 
Portuguese, and Spanish settlers. Others are descended 
from UK military personnel who were formerly sta- 
tioned there. Most of the people are Roman Catholics. 

Almost all the people live in apartments in the town 
of Gibraltar. Gibraltar imports all its food because it has 
no farmland. It has a mild climate, with average temper 
atures that range from 13 °C in January to 29 °C in July. 

Children from 5 to 15 years old receive free educa- 
tion. Classes are taught in English, but many families 
speak Spanish at home. Gibraltar has no colleges. 

Most of Gibraltar's workers are employed by the Gi- 
braltar government, a dockyard, or in jobs connected 
with the tourist industry. Many Moroccans now live and 
work in Gibraltar. 

History. Moors from North Africa settled in Gibraltar — 
in A.D. 711 and held it for almost 600 years. The Span- 
iards conquered Gibraltar in 1309 but lost it to the 
Moors again in 1333. The Spaniards reconquered the 
peninsula in 1462 and held it until 1704, when a British 
naval force captured it. The Treaty of Utrecht, signed in 
1713, gave Gibraltar to the UK, then known as Great Brit 
ain. According to the Treaty of Utrecht, Great Britain 
must offer Gibraltar to Spain if deciding to give up the 
dependency. In 1964, the UK considered granting inde- 
pendence to Gibraltar. Spain objected and began a cam 
paign to force the UK to return it to Spain. In 1965, the 
United Nations supported Spain's claim to Gibraltar. But 
the UK decided in 1967 to keep the dependency after 
the people of Gibraltar voted for continued UK control, 
with 12,138 people voting to remain under UK control, 
and 44 voting to join Spain. Spain closed its border with 
Gibraltar in 1969. But following an agreement in 1984, 
the border with Spain was fully reopened in 1985. 

In the past, Gibraltar had great military value because 
of its location, In the early 1700s, Great Britain estab- 
lished a military base there to keep enemy ships from 
entering or leaving the Mediterranean Sea. In 1942, dur 
ing World War II, the Allies launched an attack from Gk — 
braltar against German and Italian forces in North Afric 
After the war, Gibraltar’s military importance declined 
gradually. In 1991, the United Kingdom withdrew its 
itary forces from Gibraltar. But Gibraltar remained a U 
dependency. 


Gibraltar lies on a narrow 
peninsula that juts out into 
Mediterranean Sea 0 
southern coast of Spain. 
famous Rock of Gibraltar, 
which rises 426 metres and. 
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Gibraltar, a UK dependency, 
lies on a peninsula of Spain 
near the entrance to the Med- 
iterranean Sea. 
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See also Barbary ape; Gibraltar, Strait of; Utrecht, 
Peace of. 


Gibraltar, Strait of, is a narrow body of water that 


connects the Mediterranean Sea and the Atlantic Ocean. 


The strait is about 51 kilometres long and 13 to 37 kilo- 
metres wide. It separates southernmost Spain from the 
northern coast of Africa. Cape Trafalgar in Spain and 
Cape Spartel in Tangier mark its western limits; its east- 
em limits are the United Kingdom dependency of Gi- 
braltar and Point Almina in North Africa (see Spain 
— On each side of the strait at its eastern end is a 
mes rock. These rocks are called Pillars of Hercules. 
A e Mediterranean receives waters that flow eastward 
Hi the Atlantic through the strait. The sea has little 
: s and its surplus waters are carried westward by an 
aeren which flows through the strait into the At- 
ne also Gibraltar. 
ee Kahlil (1883-1931), was a Lebanese writer. 
ee $ writings teach a philosophy of universal peace 
Pat religious tolerance based on a spirit of love that 
wee cultural differences. He wrote in Arabic until 
of aten he began writing in English. The publication 
seul Prophet (1923) established his fame in English- 
the j ing countries, It is a mystical poem that explores 
Sie of love. In addition to poetry, Gibran 
lected } ction and nonfiction. Many of his works are col- 

Gib n Treasury of Writings of Kahlil Gibran (1989). 

a an was born in the village of Bsharri in Maronite 
ta Khali Lebanon. His given and family name was Gib- 
to Bo alil Gibran. In 1895, he and his mother emigrated 
nis mead United States, where Gibran studied English. 
itera he returned to Lebanon and, at 15 years of age, 
A the Maronite school in Beirut. Later, he studied 
wheres in Paris. In 1912, Gibran moved to New York, 
Bias e lived until his death. Gibran‘s multicultural up- 
Gibs ng greatly influenced his writing. 
Seme Althea (1927- ), an American sports- 

= tome became the first important black tennis player. 

as One of the leading women amateur players 


from 1950 to 1958, and dominated women’s tennis in 
1957 and 1958. Gibson won singles titles in the United 
States Championships and the All-England (Wimbledon) 
Championships in 1957 and 1958. She also played in the 
winning U.S. teams in the Wightman Cup in both years. 
Gibson was born in Silver, South Carolina, and grew 
up in New York City. She retired from tennis in 1958, and 
became a professional golfer. 
Gibson, Charles Dana (1867-1944), an American il- 
lustrator, drew the famous “Gibson Girl.” She was in- 
tended to represent a typical society woman and to be 
the image of ideal American femininity. Gibson por- 
trayed her in pen and ink drawings as an attractive, ath- 
letic, outdoor type who was poised and intelligent. The 
“Gibson Girl” became a favourite in many countries dur- 
ing the 1890's and early 
1900's. Gibson was born in 
Roxbury, Massachusetts. 
Gibson, Mel (1956- ), 
an Australian actor, first 
became well known for his 
starring roles in three Mad 
Max films between 1979 
and 1985. He also had lead- 
ing roles in other Austral- 
ian-made films, including 
Gallipoli (1981) and The 
Year of Living Dangerously 
(1982). In the United States, 
he starred in several films, 
including The Bounty 
(1984), The River (1984), 
Hamlet (1990), and three 
Lethal Weapon films made 
between 1987 and 1991. 
Mel Gibson was born in 


the United States. He 

moved to Australia in 1968 — “Phe Gibson Girl” was cre- 

after his father was seri- ated by the American artist 
Charles Dana Gibson. 


ously hurt in an accident. 
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He graduated from the National Institute of Dramatic Art 
(NIDA) in Sydney when he was 21. He then joined the 
State Theatre Company of South Australia. His first film, 
Summer City, was made in 1977. 

Gibson Desert forms part of the plateau of Western 
Australia. The desert lies between Lake Disappointment 
and Lake Macdonald along the Tropic of Capricorn. It is 
an area of mainly rock and stone. 

Gide, André (1869-1951), a French author, won the 
1947 Nobel Prize for literature. He had a strong impact 
on literature in France and other countries because of 
his many friendships with writers and his work as co- 
founder in 1909 of The New French Review, an influen- 
tial literary magazine. 

Gide was born in Paris and was raised in a rigid Prot- 
estant environment. When he was 24, Gide discovered 
that he had leanings toward homosexuality. From then 
on, the themes of his works alternated between the ex- 
tremes of his puritanical upbringing and his sensual 
feelings. For example, his story The /mmoralist (1902) 
stresses pleasures of the flesh, and Strait /s the Gate 
(1909) emphasizes suppression of physical desire. 

Influenced by the novels of the Russian author Fyodor 
Dostoevsky and the ideas of the German philosopher 
Friedrich Nietzsche, Gide created fictional characters 
who engaged in what he called gratuitous acts. Such 
acts, including murder, disregarded laws and conven- 
tional ideas of morality. They were deliberate expres- 
sions of willpower. 

Gide's style is noted for its simplicity, clarity, and oc- 
casional irony. He referred to his fiction as récits (tales), 
with the exception of The Counterfeiters (1926), which 
he called a novel. The central character of this work is a 
novelist writing a novel about a novelist who is writing a 
novel and theorizing about his art. Gide’s récits include - 
The Pastoral Symphony (1919). His Journals (1889-1949) 
and correspondence provide insight into his work. Gide 
also wrote several plays, including Oedipus (1931). 

See also French literature (The four masters). 
Gideon in the Old Testament of the Bible, was a hero 
of Israel who saved his people from the Midianites. Gid- 
eon and 300 followers, each carrying a trumpet and a jar 
with a torch inside it, surrounded the Midianite army at 
night. At Gideon's signal, they smashed their jars, blew 
their trumpets, and shouted. The Midianites fled in ter- 
ror, and the Israelites slaughtered them. The story is told 
in Judges 6-8. 

Gideons International is an association of Christian 
business and professional men. It promotes the Chris- 
tian gospel and the acceptance of Jesus Christ as each 
individual's personal Saviour. 

Gideons International was formed in Janesville, Wis- 
consin, U.S.A., in 1899. In 1908, the association began 
placing Bibles in hotel rooms. Since then, the Gideons 
have distributed more than 500 million Bibles and New 
Testaments with Psalms and Proverbs to hotels, motels, 
hospitals, and prisons, and to students, nurses, and mili- 

tary personnel. The association is active in more than 
130 countries. It publishes a monthly magazine, The Gid- 
eon. The international headquarters are at Nashville, 
Tennessee in the United States. 
Gielgud, Sir John (1904- _), isa leading British 
actor and director. He became famous for his perform- 
ances in the plays of William Shakespeare, particularly 


the title role in Hamlet. Gielgud played Hamlet more 
than 500 times. He directed many of the plays in which 
he performed. In the late 1950's, Gielgud achieved 
worldwide recognition 
when he toured with his 
one-man show of Shake- 
spearean readings, Ages of 
Man. He won the 1981 
Academy Award for best 
supporting actor for his 
role in the film Arthur. 
Gielgud made his stage 
debut in 1921 in Shake- 
speare's Henry V. He made 
his screen debut in 1924 in 
the film Who is the Man? 
Gielgud has since ap- 
peared in more than 30 Sir John Gielgud 
films including The Secret ; 
Agent (1936), Julius Caesar (1953), Becket (1964), Murd 
on the Orient Express (1974), Plenty (1985), and Pros- 
pero’s Books (1991). In 1994, Gielgud became the first 
actor to win the Praemium Imperiale, an international 
award established by the Japan Art Association. 
Arthur John Gielgud was born in London. He was 
knighted in 1953. He wrote two autobiographical works, 
Early Stages (1939) and An Actor and His Time (1979). Hi 
essays and speeches on acting and directing are col- 
lected in Stage Directions (1963) and other volumes. 
Gierek, Edward (1913- _), was first secretary of 
Communist Party of Poland from 1970 to 1980. He was 
the most powerful leader in Poland. The Communist — 
Party's Central Committee dismissed him from office in 
1980, after thousands of Poles went on strike and de- — 
manded economic and political reforms. In 1981, Gieres 
was expelled from the Communist Party (see Poland I 
cent developments). b 
Gierek was born in Porąbka, near Katowice. He jo 
the Communist Party in 1931, He went to Belgium in 
1937 and became a leader of Polish Communist organi- 
zations there. Gierek returned to Poland in 1948 and 
earned a degree in mining engineering. He was elected 
to the Central Committee of the Communist Party in 
1954 and to the Politburo—the party's ruling body—in 
1956. From 1956 to 1970, he also was party secretary iN 
the region of Silesia. 
Giftblaar is an extremely poisonous shrub which _ 
grows on the high ve/d (open grassland) of South Africa 
The name giftb/aar means poisonous leaf. The gifthlae® 
has narrow, oval leaves and clusters of small white flo 
ers. Because it starts to grow early in the season, belo! 
the veld grasses sprout, it is sometimes eaten by cattle 
which are then poisoned. The active poisonous ingre 
ent is fluoracetic acid. The leaves and seeds of related 
plants are used in some countries to poison pest ant 
mals such as wild pigs and rats. 
_ Scientific classification. Giftblaar belongs to the family 
Dichapetalaceae. It is Dichapetalum cymosum. 
Gifted children are young people who have €x- 
tremely high intelligence or exceptional creative 
ability—or both—in one or more areas. These area 
include art, drama, leadership, mathematics, music, 4™ 
science. Gifted children need special programmes oy 
develop their abilities fully. Such programmes encon 


age creativity, independent thinking, and the use of indi- 
vidual talents, while providing a well-rounded educa- 
ton. 

Educationalists identify gifted children in two chief 
ways. The youngsters may perform well on tests that 
measure creativity, intelligence, or a specific skill. Or, 
they may distinguish themselves through outstanding 
achievements noticed by their teachers, friends, or par- 
ents. Gifted children may be identified at any age, from 
infancy to young adulthood. 

Many schools offer teaching programmes that en- 
courage gifted children to develop at their own rate in 
their normal class. For example, a teacher may provide 
learning materials and individual instruction to help a 
student investigate a subject beyond the point reached 
by his or her classmates. Some schools advance gifted 
children to a higher class as quickly as they learn the re- 
quired subjects at each one. In other cases, an excep- 
tional child may be grouped with students at the same 
level of ability for specific subjects. The gifted child's 
pace may be accelerated only in that area in which he or 
she excels. 

Some schools also arrange special activities outside 
the classroom for gifted children. Also, the gifted child 
may be paired with a specialist who coaches the child. 

See also Special education. 

itism. See Giant. 
Gigli, Beniamino (1890-1957), was an Italian tenor 
singer of outstanding quality. He appeared in many op- 
eras, and also took part in films and concerts. After 
studying singing in Rome, Gigli won a singing contest in 
Parma in 1914. In the same year, he made his operatic 
debut at Rovigo in La Gioconda, an opera by Amilcare 
Ponchielli. His fame grew rapidly. After singing in Spain 
and South America, he joined the Metropolitan Opera 
Company in New York City in 1920. He made his London 
debut at Covent Garden Opera House in 1930, and made 
appearances in Australia and Germany. 

Gigli was noted for the sweet, mellow quality of his 
voice (often called his “golden tone’), but he could also 
sing with great power when necessary. Gigli was born 
at Recanati, near Ancona, central Italy. 

Pe monster is a large, poisonous lizard. It lives in 

A of the southwestern United States and northern 

g: This reptile and the Mexican beaded lizard are 
© only poisonous lizards known. 


The Gila 
ica. This 


Monster is a poisonous lizard found in North Amer- 
Gila monster is feeding on quail’s eggs. 
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The Gila monster usually grows to a length of about 
40 centimetres. It has a stout body, broad blunt head, 
and stumpy tail. The head and body have areas of black 
or brown, and of orange or salmon. Fat is stored in its 
thick tail. The Gila monster can live on this stored-up fat 
for months without eating. 

Gila monsters come out at night during summer and 
during the day in spring and autumn. They eat bird and 
reptile eggs and young mammals. Gila monsters move 
slowly, but they can travel long distances. 

The Gila monster has a powerful venom (poison. It 
uses the venom primarily to defend itself against other 
creatures. The venom is secreted along the grooves in 
the teeth at the base of the animal's lower jaw. When the 
Gila monster bites a victim, these grooves carry venom 
into wounds made by the teeth. The bites are painful but 
not deadly to people. 

The Gila monster is in the poison- 
ous lizard family, Helodermatidae. It is Heloderma suspectum. 
Gilbert, Sir Alfred (1854-1934), was a British sculptor 
and goldsmith noted for the simplicity and delicate sym- 
metry of his work. The best-known example of his sculp- 
ture is the statue Eros, in Piccadilly Circus, London. 
Among his other works are memorial statues to the 
Duke of Clarence at Windsor, in Berkshire, and Queen 
Alexandra at Marlborough Gate, in London. 

Gilbert was born in London. He studied at the Royal 
Academy Schools and in France and Italy. He was 
knighted in 1932. 

Gilbert, Sir Humphrey (1539?-1583), an English 
scholar and soldier, became famous as a navigator and 
explorer. He believed there was a northwest passage by 
water across the American continent that would lead to 
the East Indies. He wrote an essay about his theory in 
1576. In 1578, Queen Elizabeth | gave him permission to 
sail in search of a passage. Little is known about the voy- 
age. Gilbert returned to England after losing one of his 
best ships and one of his bravest captains. 

He started out again in 1583 in command of another 
expedition. His half brother, Sir Walter Raleigh, started 
with him. Raleigh and his crew turned back two days 
after they left Plymouth, but Gilbert went on. He landed 
in Newfoundland and took possession of the land in the 
queen's name. On the way back to England, Gilbert and 
his crew were lost in a severe storm. 

See also Northwest Passage. 

Gilbert, Kevin (1933-1993), an Aboriginal poet, artist, 
and author, wrote the first Aboriginal play, The Cherry 
Pickers, in 1970. It was first performed in 1971. 

Kevin John Gilbert was born in Condobolin, New 
South Wales, Australia. He educated himself during 14 
years in prison. After his release from prison, he worked 
for Aboriginal community development. In 1972, he or- 
ganized a protest by setting up a tent known as The Ab- 
original Embassy on the lawn in front of Parliament 
House in Canberra. In 1973, he wrote Because the White 
Manil Never Do It, a major work of Aboriginal politics. 
In 1977, he published Living Black, an oral history that 
won an Australian literary award. 

Gilbert, William (1540-1603), an English doctor and 
scientist, was the first person to use the word electricity. 
He has been called the “Galileo of Magnetism” because 
of his celebrated book De Magnete, which he published 
in 1600. It was concerned with the properties of magnet- 
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ism, with electricity, and with the use of compasses in 
navigation 

Gilbert's most important discoveries in the field of 
magnetism were the laws of attraction and repulsion, 
magnetic dip, and the properties of loadstones (see 
Magnet and magnetism) Gilbert based his findings on 
observation and practical experiments. This practice dif- 
fered greatly from that of most of the scientists of his 
time, who developed only abstract theories, unsup- 
ported by experiments. 

Gilbert was born at Colchester, in Essex, and was edu- 
cated at St John’s College, Cambridge. He was physician 
to Queen Elizabeth | and attended her during her last ill- 
ness. 

Gilbert and Sullivan wrote the most popular operet- 
tas in the history of the British theatre. Their works are 
often called comic operas. Sir William Schwenck Gil- 
bert (1836-1911) and Sir Arthur Seymour Sullivan (1842- 
1900) collaborated on 14 operettas. Most of their works 
are light-hearted satires on Victorian behaviour and the 
British Empire. Gilbert wrote the charming and witty 
words; Sullivan, the clear and dramatic music. 

Gilbert and Sullivan had contrasting personalities. Gil- 
bert had a sharp, biting wit and Sullivan had a sensitive 
nature. These differences sometimes led to severe quar- 
rels between them. Despite frequent arguments, they 
worked together from 1871 to 1896. Their major satirical 
operettas include H.M.S. Pinafore (1878), The Pirates of 
Penzance (1879), Patience (1881), lolanthe (1882), Princess 
Ida (1884), The Mikado (1885), Ruddigore (1887), and The 
Gondoliers (1889). For The Yeomen of the Guard (1888), 
they used a more serious story set in medieval England. 

Gilbert and Sullivan's first operetta, Thespis (1871), 
was only moderately successful. They gained popularity 
with their second work, Trial by jury (1875), which was 
produced by Richard D'Oyly Carte. D'Oyly Carte also 
produced the other 12 Gilbert and Sullivan operettas 
and formed a company to perform the team’s works. See 
D'Oyly Carte, Richard. 

Gilbert and Sullivan also had independent careers. 
Gilbert was a noted journalist, humorist, and playwright. 


Gilbert and Sullivan's The Pirates of Penzance is a 
operetta about a band of comic English pirates. sag 


His collections of humorous ballads, Bab Ballads (1869 
1873), provided material for several operettas. He was 
born in London. 

Sullivan, one of the most famous English composers 
of his day, composed the music for the hymn “Onward. 
Christian Soldiers” (1871) and the song “The Lost Chord 
(1877). He was born in London. 

See also Sullivan, Sir Arthur S. 

Gilbert Islands are a group of 16 small coral islands 
in the South Pacific Ocean. They lie northeast of Aus- 
tralia and form part of the island country of Kiribati. For 
location, see Kiribati (map). The Gilberts have a total 
land area of about 272 square kilometres and a popula- 
tion of about 52,000. 

During the 1890s, Great Britain took control of the 
Gilbert Islands and the neighbouring Ellice Islands (now 
Tuvalu). In 1916, Britain combined the two groups of is- 
lands, plus Ocean Island, to form the Gilbert and Ellice 
islands Colony. Japanese forces occupied several of the 
Gilberts during World War II (1939-1945). The United 
States Marines invaded Tarawa, a member of the Gilbert 
group, in 1943 and defeated the Japanese in one of the 
war's bloodiest battles. in 1979, the Gilberts and other is 
lands became the country of Kiribati. 

See also Kiribati; Tarawa. 

Gilbreth was the family name of two American indus- 
trial engineers, husband and wife. They were pioneers 
in the field of scientific management and improved a 
technique called time and motion study. Such a study 
analyses how tasks are done, with the goal of eliminat- 
ing wasted motion, thus saving time and energy. 

The Gilbreths wrote a number of books together, in- 
cluding Fatigue Study (1916) and Applied Motion Study 
(1917). They also used their ideas about efficiency to 
raise their 12 children. 

Frank Bunker Gilbreth (1868-1924) was born in Fair 
field, Maine. He started an internationally successful 
contracting business in 1895. He married Lillian E. Mol- 
ler in 1904, and they founded a management consulting 
firm in 1911. 

Lillian Evelyn Moller Gilbreth (1878-1972) was bom 
in Oakland, California. In 1915, she earned a Ph.D. de- 
gree in industrial psychology. After her husbands death 
she took over their business, and became one of the 
leading engineers of her day. 

Gilding is the art of applying gold leaf or gold dust t0 
glass, metal, paper, porcelain, or other material. The 
word gilding comes from a word for gold, but it also" 
fers to the use of such metals as aluminium or silve". 

Before a surface is gilded, it is treated with a moist 
substance called sizing. The gold leaf or dust is applie 
after the sizing has partly dried. The sizing acts as 4 glue 
and holds the gold firmly in place. 

See also Gold leaf. 
Giles, Ernest (1835-1897), was an explorer who led 
four expeditions into the unmapped wilderness of cen 
tral and western Australia. He has been called the last 0 
Australia’s great explorers. 

Giles was born in Bristol, England, on July 20, 1835. 


` His parents emigrated to South Australia, where Giles 


joined them in 1850. . 
In 1872, Giles led an expedition organized by the a 

man explorer and botanist Baron von Mueller. After & 

ploring the country around Lake Amadeus, which Giles 
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Emest Giles led four expeditions during the 1870s. He ex- 
plored central Australia, and then led an expedition westward to 
Perth. He returned to South Australia in 1876. 


named, his two companions were unwilling to continue, 
So Giles was forced to turn back. 

He was still keen to discover a route to the coast of 
Western Australia. This was the main purpose of his 
later expeditions. Baron von Mueller backed a further 
expedition in 1873. Giles set off from Macumba, South 
Australia, in August, again using horses. As their water 
tan low, Giles and Alfred Gibson went scouting ahead of 
the others. Gibson's horse died. Giles lent his own horse 
to Gibson, urging him to make haste back to the base 
camp. Giles walked back, arriving after eight days of 
Great privations. Gibson was never found. Giles named 
the arid wilderness Gibson's Desert. 

The South Australian pastoralist Sir Thomas Elder 
Provided Giles with camels and money for his next at- 
tempt to travel west from the Overland Telegraph to the 
Indian Ocean. Giles left Beltana, South Australia, on 
May 6, 1875. He took with him 24 camels and an Afghan 
camel driver. In five months, he traversed more than 
4,000 kilometres, much of it through the waterless Null- 
arbor Plain. On one stretch, which Giles named the 
Great Victoria Desert, they found no water for 520 kilo- 
Metres. All of Perth turned out on Nov. 10, 1875, to give 

explorers a triumphal welcome. 

Giles rested for two months before making the return 

urney across the Gibson Desert, which he described 
as hell on earth.’ The expedition reached Peake Tele- 
graph Station, South Australia, on Aug. 23, 1876, com- 
Pleting a double crossing of Australia’s western half. 

iles added to knowledge of inland Australia. 
the sh, Epic of, a Babylonian poem, is one of 
Hs oldest epics in world literature. It was composed in 
— Mesopotamia before 2000 B.C. The most com- 
ra text comes from the library of the Assyrian king 
urbanipal (668-627 B.C). Fragments of copies were 
und in Syria and Turkey, showing it was popular 

Toughout the ancient Middle East. 

€ epic is a collection of ancient folklore, tales, and 
he gradually developed into a single work. It 
Siren, around Gilgamesh, a powerful king in ancient 
pray sila oppresses his people. When the people 
fiset r help, the gods create a champion, Enkidu, to 

Gilgamesh in battle. But Enkidu and Gilgamesh be- 
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come friends and share many adventures until Enkidu 
dies. The epic contains an account of a great flood 
which has many parallels to the Biblical story of Noah. 
Gill, in mushroom. See Mushroom (Parts). 

Gill is the breathing organ of many animals that live in 
the water. It does the same work as the lung of an ani 
mal that lives on land. Most fishes breathe with gills 
These organs are inside hollow places on each side of 
the body just at the back of the head. If you examine the 
throat of a fish, you will see four or more slits which 
open to the outside. These are called gil/-openings. 

In bony fishes the gills are covered by hard gill cov- 
ers. The gill slits of lampreys and sharks are not covered 
When a fish breathes, it opens its mouth at regular 
times and draws in a mouthful of water. It then draws 
the sides of its throat together. This forces the water 
through the gill openings. The water passes over the 
gills to the outside. Valves in the mouth keep water from 
escaping through the mouth again. 

The gill itself has the form of plates, branches, or 
threads of very thin membrane. They are so thin that ox- 
ygen from the water can pass through into the blood 
vessels of the gills. The oxygen is then carried by the 
blood to other parts of the body. Carbon dioxide, a 
waste product, passes from the blood through the gills 
into the water. Gills or gill-like organs are found also in 
molluscs, crustaceans, and some insects. 

See also Fish (picture: How a fish's gills work. 

Gill, Eric (1882-1940), was a leading British sculptor, 
engraver, and typographic designer. He won worldwide 


Prospero and Ariel, a sculpture by Eric Gill, is located out- 
side Broadcasting House, headquarters of the British Broadcast- 


ing Corporation, in central London. 
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fame for his typeface designs, such as Gill Sans Serif 
and Perpetua. 

Gill also revived in the United Kingdom (UK) the prac- 
tice of carving directly in stone instead of copying from 
a preliminary clay model. His Stations of the Cross, in 
stone, can be seen in Westminster Cathedral, in London. 
War memorials that he designed after World War I 
(1914-1918) are in many parts of the UK. His mighty fig- 
ure Mankind is in the Tate Gallery, in London. 

Gill was born in Brighton, Sussex, England, and 
named Arthur Eric Rowton Gill. His family wanted him to 
become a clergyman, but at the age of 21 Gill turned to 
letter cutting and masonry. By 1906, he was working as 
an engraver. His first stone figure, The Madonna and 
Child, was carved three years later. He became a Roman 
Catholic in 1913, the same year in which he carved Sta- 
tions of the Cross. 3 
Gill, Samuel Thomas (1818-1880), was an early Aus- 
tralian artist. He left a pictorial record of life on the gold- 
fields of the Australian state of Victoria. He was born in 
England and tutored by his father, Samuel Gill, and by 
teachers at Plymouth, in Devon. 

Gill landed in South Australia in 1839. He became well 
known in Adelaide for his paintings in the district. These 
paintings include The Departure of Sturt from Adelaide, 
August 10th, 1844. He acted as unpaid official artist for 
the ill-fated Horrocks expedition. He also published a 
volume called Heads of the People (1849). 

Gill left Adelaide for the Victorian goldfields in 1852 
and became widely known for his published volumes of 
lithographs (prints) of the colourful life on the gold- 
fields. His sketches show an unusual ability to assess 
and portray character. Gill was addicted to strong drink 
and eventually died in poverty. 

See also Australian art (Colonial painters: picture). 
Gill-over-the-ground. See Ivy. 

Gillespie, Dizzy (1917-1993), was an American trum- 
pet player, composer, and bandleader. With Charlie Par- 
ker and Thelonious Monk, he cofounded the bebop or 


bop jazz movement. This movement revitalized the har- 
monic, melodic, and rhythmic character of jazz. Gillespie 
was a pioneer in the development of Afro-Cuban jazz, 
which combines bop improvisations with Latin rhythms, 
Many of his compositions have become jazz standards, 
including “A Night in Tunisia,” “Groovin’ High,” and “Con 
Alma.” The story is told that somebody sat on his trum- 
pet and bent it. The bent trumpet became one of Gilles- 
pie’s hallmarks. 

Gillespie was born in Cheraw, South Carolina. His full 
name was John Birks Gillespie. From 1937 to 1944, he 
played in the big bands of Cab Calloway, Ear! Hines, | 
Billy Eckstine, and others. Gillespie was a leading figure 
in the small groups that helped develop bop in the mid- 
1940s. 

In 1946, Gillespie formed a big band. His original style 
and brilliant technique established him as a vital new 
force in music. Gillespie also published an autobiogra- 
phy, To BE, or not..to BOP. Memoirs (1979). 
Gillingham (pop. 93,300) is a town and local govern 
ment district in Kent, England. The town stands on the 


estuary of the River Medway. Gillingham is closely i 
linked to Chatham and Rochester. Together, they are 
known as the Medway towns. 

Gillingham’s economy was dominated for many years | 


by a naval dockyard, which closed in 1984. Since then, — 
there has been much industrial development. Products — 
of Gillingham industries now include chemicals, cloth- 
ing, electronics goods, engineering products, lenses, 
and plastics. Local rail services provide transport for | 
many residents who commute between Gillingham and 
London. | 
See also Kent. | 
Gillray, James (1757-1815), was a great British carica- 
turist. He was influenced by the works of William Ho- 
garth and drew satirical and humorous sketches of Na- 
poleon I, Horatio Nelson, George IIl, politicians, and 
prominent members of society. Among his paintings aré 
portraits of Thomas Arne, the composer, and William —— 


‘a i or State E praures taking un. Eri | 
herit ù be small to satisfy suh imsatiolly. ajjulifis 


mate Me hk mere j adaa p. 


James Gillray’s caricature, 
included satirical drawings 
politicians. Gillray drew Bi 
ain and France in 1805 a8 
ers whose appetites exe 

the size of their pudding; 
world. 


Pitt the Younger. Gillray was born at Chelsea, in London. 
He worked for a letter engraver before joining a band of 
strolling players. By 1784, he was a well-known en- 
graver. 

Gillyflower. See Wallflower. 

Gilmore, Dame Mary (1865-1962), was an Australian 
poet. Her poetry reflected her socialist principles, sense 
of history, love of country, and hatred of war. Her verse 
is distinguished by its simple language, freshness of vi- 
sion, and emotional ap- 
peal. Her pleasant and 
readable verse has assured 
her a wide reading public. 
Critics do not place her in 
the first rank of Australian 
poets, but they acknowl- 
edge her contribution to 
Australian literature. 

Mary Gilmore was a pro- 
lific writer. Her most im- 
portant verse includes 
Marrid and Other Verses 
(1910), The Passionate 
Heart (1918), The Wild 
Swan (1930), The Rue Tree 
(1931), Under the Wilgas (1932), The Disinherited (1941), 
Pro Patria, Australia (1945), and Fourteen Men (1954). 

In both her prose and verse, Mary Gilmore was an ad- 
vocate for the cause of women’s rights. She was also 
one of the earliest Australian poets to recognize the 
rights of the Aborigines. Her lyrics reflect her close con- 
tact with Australian life and her concern with its prob- 
lems through the years. 

Mary Jean Cameron was born near Goulburn, in New 
South Wales. She worked as a schoolteacher in her 
early years, and later she managed the women’s page of 
the Worker for 23 years. 

In 1896, she joined the labour leader William Lane in 
the socialist community he set up in Paraguay (see Para- 
guayan settlements). She married William Alexander 
Gilmore in Paraguay in 1897. Her first book was pub- 
lished in 1910, 

Gilmore, Patrick Sarsfield (1829-1892), was the 
best-known American bandmaster of the 1800. He de- 
veloped the first great American band, which became 
nown as Gilmore's Band. The instrumentation of this 
band set the basic pattern for modern bands. Gilmore 
also introduced and probably composed the Civil War 
Song "When Johnny Comes Marching Home’ (1863). 

Gilmore was born in Ballygar, near Dublin, in Ireland. 
een came a noted cornetist and was a member ofa 
th ish military band that was transferred to Canada in 

e 1840s, He settled in the United States in 1848. He or- 
Janized music festivals in Boston, Massachusetts, in 
1869 and 1872. 

Gilroy, Sir Norman Thomas Cardinal (1896-1977), 
y Roman Catholic Archbishop of Sydney, Australia, 
fare 1940 to 1971. In 1946, he became the first Austral- 
'n to be named a cardinal. In 1969, he became the first 
igh official of the Roman Catholic Church to receive a 
nighthood, Gilroy was born in Sydney. Before entering 
urp resthood, he worked for the postal department. 
x po World War I (1914-1918), he was present during 
‘andings at Gallipoli. He served in the Naval Wireless 


Dame Mary Gilmore 
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Transport Service. Gilroy began his studies for the 
priesthood in 1917 and was ordained as a priest in 
Rome in 1923. He was bishop of Port Augusta, South 
Australia, from 1934 to 1937. 

Gilt Dragon, also called Vergulde Draeck, was a 
Dutch vessel belonging to the Dutch East India Com- 
pany. It was wrecked on April 28, 1656, near Wedge Is- 
land on the western coast of Australia. On board, there 
were eight money chests containing 78,600 guilders. Of 
the 193 people on board, 75 of them, including some 
women passengers, scrambled ashore. Within a few 
days, seven men sailed to Java in a small boat for help. 
They arrived at Batavia (now Jakarta) six weeks later in a 
starved condition. 

Two vessels set out immediately to rescue the ma- 
rooned people. They sailed as far as Cape Leeuwin, in 
Western Australia. But they returned without news of 
the castaways. Nearly two years later, the men of the Gi/t 
Dragon left Batavia and sailed back to Australia. They 
found portions of the wreck of the Gi/t Dragon and the 
deserted encampment. No sign of the 68 survivors from 
the wreck or of the four salvaged money chests has ever 
been found. 

Gimbal. See Gyroscope (Mechanical gyroscopes; dia- 
gram: A two-degree-of-freedom gyroscope). 

Gin. See Alcoholic beverage (Gin; History). 

Gin, Cotton. See Cotton gin. 

Ginastera, Alberto (1916-1983), was an Argentinian 
composer. Ginastera’s most notable works include the 
highly dramatic and violent operas Don Rodrigo (1964), 
Bomarzo (1967), and Beatrix Cenci (1971). These operas 
reflect the influence of film techniques such as flash- 
backs and quickly alternating scenes, as well as the ex- 
pressionism of Alban Berg's operas. Until the mid-1940s, 
Ginastera based his works on Argentine folk music, as 
in his ballet Estancia (1941), His nontheatrical works in- 
clude a piano sonata (1952), Variaciones Concertantes 
for orchestra (1953), String Quartet No. 2 (1958), and Vio- 
lin Concerto (1963). 

Ginastera was born in Buenos Aires. He held a num- 
ber of academic positions there, becoming an influential 
teacher for many Latin-American composers. 

Ginger is a tangy spice most commonly used in baking 
and in flavouring beverages. It comes from the rhizome 
(underground stem) of the ginger plant, which is grown 
throughout tropical Asia, Australia, Japan, the West In- 
dies, South America, and West Africa. 

The long stems and grasslike leaves of the ginger 
plant sprout directly from the knotty, root-bearing rhi- 
zome. Conelike yellowish-green flowers, streaked with 
purple, grow on the stems. There are four main varieties 
of the spice, dried, black, white, and preserved. Dried 
ginger is made by washing and drying the rhizomes. 
Black ginger is prepared by scalding the rhizomes with 
water and then drying them. In making white ginger, the 
outer layers of the rhizomes are peeled off before being 
washed and dried. Preserved ginger is made by peeling 
the rhizomes and boiling them in syrup. 

The finest ginger comes from India and Jamaica. Most 
preserved ginger is made in China. 

Ginger is used to flavour such baked goods as bis- 
cuits, cakes, gingerbread, and pies, and to season meat 
and vegetable dishes. It is also an ingredient of ginger 
ale, ginger tea, and other beverages. Oil of ginger is 
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Red ginger, above, is a type 
of ginger grown commer- 
cially for its rhizome (under- 
ground stem). The rhizome of 
a ginger plant, /eft, is hard 
and knobbly. It is usually 
grated onto food or used in 

, powdered form. 


used in making perfumes and as a medicine for certain 
ailments, including stomachache and toothache. 

Red ginger is a bushy plant with bright red flowers. It 
is native to Malaysia, but is grown in many other coun- 
tries. The plant's rhizome is used as a flavouring. Red 
ginger is also grown as an ornamental plant. 

Wild ginger belongs to the birthwort family and is not 
related to true ginger. It grows in North America. Wild 
ginger is a low, woolly plant with heart-shaped leaves 
and one bell-shaped, brownish-purple blossom. The 
root of wild ginger is used as a stimulant and a spice. 

Scientific classification. Ginger belongs to the family Zingi- 
beraceae. It is Zingiber officinale. Red ginger is Alpinia pur- 


purata. Wild ginger belongs to the family Aristolochiaceae. It is 
Asarum canadense. 


Gingerbread tree. See Doum palm. 

Gingham is a cloth used to make dresses, curtains, 
and furniture covers. It is made of coloured yarns in a 
plain weave that has a checked design. Cheaper ging- 
ham fabrics may be used to make such things as live- 
stock feed bags, but fine quality ginghams are used to 
make dresses. Fabrics in the gingham family include 
chambray, shirting, madras, cheviot shirting, apron 
check, tissue gingham, and fine Scotch-type gingham. 
Gingivitis. See Teeth (Periodontal diseases). 
Ginkgo, also called maidenhair tree, is the only surviv- 
ing species of a group of plants that lived millions of 
years ago. It was discovered in temple gardens in China. 
Ginkgoes have fan-shaped leaves that grow on the ends 
of shoots. The trees are about 20 to 25 metres tall. 

The seed has a fleshy outer wall and a hard, nutlike 
centre. The meat of the “nut” is edible when roasted, but 
the fleshy covering smells like rancid butter and is irri- 
tating to the skin of some people. The male form of the 
ginkgo, which does not bear seeds, is often planted as 
an ornamental tree. 

Scientific classification. The ginkgo makes up the division 
Ginkgophyta and the ginkgo family, Ginkgoaceae. It is Ginkgo 
biloba. 

See also Gymnosperm. 


Ginsberg, Allen (1926- _), is an American poet. He 
became known as a leader of the beat literary move- 


The ginkgo is a slender ornamental tree. 


ment of the 1950's and also of the cultural and political 
protests of the 1960s. Critics have praised him as a pro 
phetic poet in the tradition of William Blake of Englan 
and Walt Whitman of the United States. 

Ginsberg's writing combines the spiritual and rhyth- 
mic qualities of certain Eastern and Western religia 
texts with the language, imagery, and subject matter 0 
modern life. Many critics see him as representing a 
struggle for spiritual survival in a dehumanized, repr 
sive society. Ginsberg’s long poem “Howl” (1956) attac 
the forces of conformity and mechanization that he be- 
lieves destroy the best minds of his generation. h 

Ginsberg was born in Newark, New Jersey. The dea 
of his mother in 1956 inspired his famous elegy Kad- 
dish“ (1961). His other works include Reality Sandwiches 
(1963), The Fall of America: Poems of These States n 
and Mind Breaths (1978). His Collected Poems: 1947-1% 
was published in 1984. 

See also American literature (The beat movement! 
Ginseng is a perennial herb of eastern Asia and eas 
ern North America. It is a low plant with three to five 
leaves on top. Each leaf consists of five leaflets. Ginseng 
has a long, fleshy root whose shape somewhat resem $ 
bles that of a human body. The plant's name comes fro 
Chinese words meaning /ikeness of a man. saa 

The ginseng root is used as a medicine in a num ei 
of countries. Many people believe it can cure various e. 
nesses, but its medical value has not been proven. Ma 
ufacturers may add ginseng to such products as Ler 
tonics, shampoos, skin creams, and soft drinks. The a 
is dried, sold whole, and then ground into a powder 
processed into tablets. fant 

Wild ginseng has almost disappeared, and the pla d 
is grown chiefly in China, Korea, and the United States 
Most American ginseng is exported to China. 

Scientific classification. Ginseng belongs to the ginseng 

family, Araliaceae. The American species is Panax quinque 
The Asian species is Z. ginseng. 
Giorgione (14787-1510) was an Italian artist who 
helped make Venice a centre of painting during t 4 
ian Renaissance. His richly coloured pictures influen 
Venetian artists in the 1500s. 


he Ital 
ed 


Unlike other Italian painters of his time, Giorgione did 
not emphasize religious themes. Instead, he used nonre- 
ligious subjects set in rural landscapes. He achieved a 
moody, shadowy feeling by applying his paint in a loose 
and sketchy manner. Giorgione’s Concert Champétre 
(about 1510), reproduced in the Painting article, illus- 
trates his style. This painting features five figures, in- 
cluding two nude women, in a landscape setting. Gior- 
gione’s hazy light gives the figures a dreamy, romantic 
appearance. The rich colours, soft flesh tones, and 
merging of the figures into the background are typical 
of Giorgione’s style. 

Giorgione was born in the village of Castelfranco, 
near Venice, and died of the plague in his early 30's. He 
did not sign his paintings, and so scholars still dispute 
which works can be considered entirely his. Only six 
paintings are universally accepted as Giorgione’s own. 
Giotto (12672-1337) was the most important painter of 
the 1300's. His realistic style revolutionized painting in 
Italy and became a strong influence on the Renaissance 
masters of the 1400's. 

Giotto’s works. At the time of Giotto's birth, Italian 
painters followed the medieval Byzantine style, which 
portrayed subjects in a flat, unrealistic manner. Giotto, 
on the other hand, painted solid, natural-looking forms. 
For example, to show how light shines on an object in 
nature, he illuminated one side of the object while 
painting the other side of it in shadow. 

Giotto's Madonna Enthroned with Saints is repro- 
duced in the World Book article Madonna and Child. 
This painting shows some of the natural, lifelike quali- 
ties he introduced into the art of his time. The painting, 
also called the Ognissanti Madonna, was done for the 
Church of the Ognissanti in Florence, Italy. Giotto 
painted the throne of the Madonna (Virgin Mary) with 
open sides. He showed two bearded men looking 
through the openings. In this way, Giotto increased the 
feeling that the scene is not flat but realistically recedes 
into space. However, Giotto followed the medieval tradi- 
tion of making the Madonna larger than the saints and 
angels who surround her. 


— 


Fen has tiny flowers and berries. The Chinese use the long, 
'Y roots of this plant for medicine. 
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Giotto's greatest achievement was the series of fres- 
coes he painted inside the Scrovegni, or Arena, Chapel 
in Padua, Italy. Most of these are scenes from the lives of 
Jesus and the Virgin Mary. They show Giotto's genius at 
painting natural and simple compositions that express 
deep human emotions in a moving but restrained way. 
See Jesus Christ (picture: Jesus’ childhood); Mural (pic- 
ture: Biblical scenes); Painting (Medieval painting 
(picture: The Lamentation of Christ }). 

Giotto's last great surviving paintings are frescoes in 
the Church of Santa Croce in Florence. In these works, 
Giotto used more complicated compositions than he 
did in the Scrovegni frescoes. 

Giotto was also an architect. In 1334, he became chief 
architect of the Cathedral of Florence. Giotto designed 
the campanile (bell tower) that still stands beside the ca- 
thedral (see Campanile [picture]. 

His life. Giotto, the son of a poor shepherd, was born 
in a village near Florence. His real name was Giotto di 
Bondone. Scholars know little about Giotto's early life or 
his beginnings as an artist. According to one legend, 
Giotto was watching his father’s sheep and sketching 
pictures of them on a rock with a sharp stone. The fa- 
mous Italian painter Giovanni Cimabue happened to be 
passing by and saw him. The youth's talent impressed 
Cimabue so much that he made Giotto his apprentice. 

The earliest surviving works definitely attributed to 
Giotto are the Scrovegni frescoes (about 1305 to 1310). 
But he had become famous much earlier. In the late 
1200s, a cathedral was built at Assisi to honour Saint 
Francis. The leading Italian artists were asked to paint 
frescoes in the cathedral. There is no definite evidence 
that Giotto worked on the project. But many scholars be- 
lieve he was commissioned to paint the most important 
frescoes—those portraying scenes from the life of Saint 
Francis. 

Gipps, Sir George (1791-1847), was governor of New 
South Wales, Australia, from 1838 to 1846, He tried to re- 
form the educational system, to introduce a system of li- 
cence fees for squatters, and to gain representation for 
the colonists of the Port 
Phillip area in the new leg- 
islative council. He was an 
able administrator, but the 
colonists wanted responsi- 
ble government and more 
control over their own af- 
fairs. While he was gover- 
nor, explorers opened up 
much new territory. 

George Gipps was born 
in Ringwold, Kent, England. 
He entered the army in 
1809. In 1835, he was ap- 
pointed to inquire into af- 
fairs in Canada. 
Gippsland is a district in eastern Victoria, Australia. It 
is named after Sir George Gipps, a former governor of 
New South Wales. Gippsland extends from the Great Di- 
viding Range to the coast and from Western Port Bay to 
the New South Wales border. See Victoria (map). 

To the north lie the highlands of the Great Dividing 
Range. The central lowland is broken by hills near 
Drouin and Warragul into the West Gippsland Plains, 


Sir George Gipps 
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around Western Port Bay, and the La Trobe Valley, 
which widens eastward to the Gippsland Lakes. The 
South Gippsland Highlands are bordered by a narrow 
coastal plain. 

Farmers in eastern Gippsland rear sheep for wool. 
Beef cattle are also important. At Orbost on the Snowy 
River flats and on the Lower Tambo River, farmers grow 
maize for fodder and grain. Dairy cattle are also impor- 
tant 

Dairy farming is important throughout the La Trobe 
Valley in southern Gippsland. Farmers in the Kooweerup 
district grow vegetables in the heavy soils of this 
drained swamp area. Orchards in the Drouin-Warragul 
area grow apples and pears. The Highlands is a timber- 
producing area 

Brown coal is the base for the towns in the La Trobe 
Valley. The State Electricity Commission mines the coal 
by open-cut method and uses it to produce electricity. 

Commercial quantities of natural gas and oil were dis- 
covered off the Gippsland coast in the 1960's. The Mar- 
lin, Kingfish, Barracouta, Halibut, and Snapper fields are 
linked by 208 kilometres of pipeline to the Gas Process- 
ing and Crude Oil Separation Plant at Longford, near 
Sale. 

Gippsland giant earthworm is an extraordinary 
worm found in the Gippsland area of Victoria, Australia. 
The worms grow to 4 metres in length and have a diam- 
eter of 2 centimetres. They live in burrows near the sur- 
face of the ground and can travel in them extremely rap- 
idly. The rapid movement is accompanied by a distinct 
gurgling sound caused by the worms slipping through a 
fluid secretion with which their burrows are lubricated. 
Their egg capsules are 5 to 7.5 centimetres long, oval, 
and tough. They lie loose in the soil or among grass 
roots and are amber-brown in colour. 

Scientific classification. The Gippsland giant earthworm 
belongs to the family Crytodrilidae. It is Megascolides australis. 


Gipsies. See Gypsies. 


Gippsland giant earthworms live in wet river slopes. They 
can grow to a length of 4 metres. 


The giraffe is the tallest of all animals. Its long neck has only 
seven bones, like almost all mammals. 


Giraffe is the tallest of all animals. Male giraffes may 
grow more than 5.5 metres tall—1.5 metres taller than 
the African elephant, the second tallest animal. Most 
adult male giraffes stand about 5.2 metres tall, and most 
females grow to about 4.3 metres in height. The giraffe 
gets its great height from its legs, which are 1.8 metres 
long, and a neck that may be even longer. But even 
though giraffes tower over other animals, they are not 
very heavy. Most adult males weigh only about 1,200 
kilograms. A male African elephant may weigh more 
than five times as much. 

Giraffes live in Africa south of the Sahara in open 
woodlands. They feed on the leaves, twigs, and fruit of 


Where giraffes live 


The yellow areas of the map below show where giraffes live. 
Most giraffes live in national parks or game reserves in Africa: 


trees and bushes. A giraffe, like a cow, chews a cud, 
which is food that has entered the stomach but is re- 
turned to the mouth for a second chewing. Giraffes can 
go without drinking water for many weeks. 

The body of a giraffe. A giraffe’s coat has patchlike 
markings of tawny (light brownish-yellow) to chestnut- 
brown, The lines that separate the patches are lighter 
tawny or white. This colour pattern helps protect gi- 
raffes by making them hard to see when they stand 
among trees. Each giraffe has a distinct coat pattern. 

h Two bony “horns” grow from a giraffe's skull. These 
orns, which are covered by skin and hair, resemble a 
deer's antlers before the antlers develop branches. They 

are not true horns because they do not have a horny 
Pets Some giraffes also have one or more short 
ornlike bumps on the forehead. The horns of the fe- 
male are smaller than those of the male. 
Pa cag can close its nostrils completely to keep out 
a A dust. It uses its long upper lip and its tongue, 
Ke ch is about 50 centimetres long, to gather food from 
ee branches. Giraffes have good vision and hearing. A 
giraffe seldom uses its voice, though it can utter a vari- 
ety of soft sounds. 
Be iia the length of its neck, a giraffe has only seven 
shah ones (the cervical vertebrae)—the same number 
Hah uman beings and most other mammals have. A 
ead Hic grows along the back of the neck from the 
15 0 the shoulders. The sloping back measures about 
‘5 metres from the base of the neck to the base of the 


Giraffe tracks 


Front feet — 
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Giraffes live in small, scat- 
tered groups on African 
grasslands. They have excel- 
lent vision, and their senses of 
smell and hearing are well de- 
veloped. 


tail. The tail, which is about 90 centimetres long, ends in 
a tuft of long, black hairs. A giraffe’s hoofs are split into 
two parts. Each part consists of the hardened tip of one 
toe. 

A giraffe’s closest relative—and the only other mem- 
ber of the giraffe family—is the okapi (see Okapi). 

The life of a giraffe. A female giraffe carries her 
young inside her body for about 15 months before giv- 
ing birth. Giraffes bear one baby at a time, except for 
rare cases of twins. At birth, a ca/f (baby giraffe) may 
stand as tall as 1.8 metres and weigh as much as 68 kilo- 


The skeleton of a giraffe 


Neck 


Backbone. 


Ribs Shoulder joint 


Foot 
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To bend down, a giraffe spreads its forelegs and then lowers 
its head. This animal is licking salt from a natural salt deposit. 


grams. It can stand up within an hour. The cow (female 
giraffe) nurses its young with milk for 9 or 10 months, 
though the baby eats small amounts of green plants 
from the age of 2 weeks. A female can bear her first 
baby when she is 5 years old. In the wild, giraffes may 
live as long as 28 years. 

Giraffes walk by moving both legs on one side of the 
body forward almost together and then both legs on the 
other side. When giraffes gallop, both hind feet swing 
forward and land outside and in front of the front feet. 
Giraffes can gallop over 55 kilometres per hour. 

To drink, a giraffe spreads its forelegs far apart, or 
bends them forward, so that its mouth can reach down 
to the water. A giraffe usually sleeps standing up. When 
lying down, it holds its neck upright or rests it on one of 
its hips or on a low tree limb. 

Female giraffes and their young often form small, 
loosely organized groups. They are joined from time to 
time by an adult male. Giraffes stay in the same general 
area for most of their lives. This area often covers about 
75 square kilometres. A bu// (male giraffe) fights with an- 
other bull by butting its head against the chest or neck 
of its opponent. If a fight becomes serious, the powerful 
blows may be heard at a distance of 90 metres. How- 
ever, the animals rarely injure each other. Females do 
not fight. 

Lions are the only animals that attack adult giraffes. A 
lion may kill a giraffe if it catches the victim lying down 

or if it springs onto the giraffe’s back from ambush. Gi- 
raffes defend themselves by kicking with their feet. Their 
kicks are sometimes powerful enough to kill a lion. 
Young giraffes may be killed by lions, leopards, chee- 
tahs, hyenas, and crocodiles. 


Two bony “horns” grow from a giraffe’s skull. Some giraffes 


also have one or more hornlike bumps on the forehead. 


Giraffes and people. People have greatly reduced d 
the number of giraffes by hunting them and by changing 
lands once occupied by giraffes into farms. Today, most 
giraffes live in national parks or game preserves. 

People use giraffes for many purposes. For example, 
some African tribes use the tail hairs for bracelets aa 
string. They use the hides for shields and twist shredd 
tendons (cords of tissue that connect muscle to bone) {0 
make bowstrings. 

A few African farms rear giraffes for meat. Some K: 
perts have urged that greater use be made of such ani a 
mals as giraffes, hippopotamuses, and African antelop 
for this purpose. The meat provided by such animals 
could improve the diet of millions of Africans who eat 4 
little meat. These animals gain weight more quickly on 
diet of tropical plants than do cattle or sheep. Giraffes 
eat food that grows so high in trees that it cannot be 
reached by other kinds of animals eaten by people. 

Scientific classification. The giraffe belongs to the giraffe 
family, Giraffidae. It is Giraffa camelopardalis. 

Giraudoux, Jean (1882-1944), was the most promi- 
nent French playwright between the two world wars: 
His major plays protest against war and greed, and 
study the nature of love. 

Giraudoux took plots from classical history and P 
drama, the Old Testament Apocrypha, a German fal 
tale, and his own fertile imagination. His plays are ‘a 
ous, but they all contain humour. In many of them, t f 
prime mover of the action is a young woman, pure anty 
at the beginning, unattached. For Giraudoux, sucha 4 

character represented honesty, justice, hope, and un 
selfishness. The best of Giraudoux’s 15 plays include 
Amphitryon 38 (1929), Tiger at the Gates (1935), Elera 
(1937), Ondine (1939), and The Madwoman of Chaill 
(staged in 1945, after his death). o 

Giraudoux was born in Bellac, near Limoges, Fran 


He spent much of his life working for the French fo 
service. 
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Girl Guides in a village in 
India give advice on primary 
health care. The Girl Guide 
and Girl Scout movement has 
a long tradition of giving serv- 
ice to others, including 
health, literacy, and sanitation 
campaigns. 


Girl Guides and Girl Scouts 


Girl Guides and Girl Scouts movement is a world- 
wide organization that encourages girls to develop their 
interests and abilities and to learn new skills. It gives 
them opportunities to help others and to learn about the 
world. In 1994, the Girl Guides in the United Kingdom 
changed their name to The Guide Association. 
i There are about 8 million Girl Guides and Girl Scouts 
roughout the world. At the start of the 1990's, there 
were more than 81,000 members of the Girl Guide and 
Girl Scout movement in Australia, 252,000 in Canada, 
pea in India, 17,000 in Ireland, 87,000 in Malaysia, 
aed in New Zealand, 1,379,000 in the Philippines, 
a in Singapore, 703,000 in the United Kingdom, and 
332,000 in the United States. 
ease Guides and Girl Scouts wear uniforms. These dif- 
of Seeing to the Girl Guide's or Girl Scout's country 
f yak po Each country also has a different programme 
ile Guide or Girl Scout activities. Girl Guides and Girl 
ie uts choose activities from the programme and prog- 
in s at their own pace. Badges are a means of recogniz- 
9 achievement within the movement. 


Organization and activities 


les tea and Law. The Girl Guide and Girl Scout 
ss Gen is open to all girls. To become a Girl Guide 

o rl Scout, each girl makes a pledge known as the 
ie Cha, and agrees to follow a set of standards called 
and te Guide or Girl Scout Law. The original Promise 
found w were laid down by Robert Baden-Powell, the 
Each er of the movement (see Baden-Powell, Lord). 
its o Country adapts the original Promise and Law to suit 

wn conditions. The original Promise is: 


er j2 honour, I promise that I will do my best: 
aaa do my duty to God and the King 
5 God and my country 
A To help other people at all times 
. To obey the Guide Law. 


The original Law is: 


1. A Guide's honour is to be trusted. 

2. AGuide is loyal. 

3, A Guide's duty is to be useful and to help others. 
4. A Guide is a friend to all and a sister to every other 


Guide. 
5. A Guide is courteous. 
6. A Guide is a friend to animals. 


7. A Guide obeys orders. 
8. A Guide smiles and sings under all difficulties. 


9. A Guide is thrifty. 
10. A Guide is pure in thought, in word and in deed. 


Organization. Each Girl Guide and Girl Scout be- 
longs to a national Girl Guide or Girl Scout organization. 
The largest national organization has over 3 million 
members. The smallest has fewer than 100 members. 

There are different age categories within the Girl 
Guide and Girl Scout movement. These categories vary 
from country to country. Generally younger members 
are called Brownies. Girls in the middle age range are 


is the motto of all Girl Guides. Brownies, the 
youngest members, promise to do a good turn every day. 


“Be prepared” 


168 Girl Guides and Girl Scouts 


frequently known as Girl Guides or Girl Scouts. Older 
girls are often known as Rangers or Senior Girl Scouts. 

Girl Guides and Girl Scouts join local groups or units. 
Each unit is composed of several patrols. Each patrol 
consists of a set number of girls, one of whom is chosen 
as the patrol leader. The patrol system encourages 
teamwork. It also helps Girl Guides and Girl Scouts to 
develop leadership skills. Each unit is run by an adult 
leader. Brownie units are fully supervised by their adult 
leader. The older age groups tend to be self-governing 
and may only turn to their leader for advice. 

The Girl Guide and Girl Scout movement is a volun- 
teer movement. Adult leaders are not paid. They give 
their time freely. Each national association is supported 
by a network of volunteers. This network extends from 
local to national level. Larger national organizations also 
have paid staff at their national headquarters. 

Activities. The Girl Guide and Girl Scout motto is “Be 
prepared.” Girl Guiding and Girl Scouting aims to help 
each member to develop skills in many areas. The move- 
ment supports the principle of “learning by doing.” Girls 
learn by taking part in activities. 

The Girl Guide and Girl Scout movement has a tradi- 
tion of rendering service to others. Brownies promise to 
do a “good turn every day.” Guides take part in commu- 
nity service and community development projects. Com- 
munity service may include helping the elderly or the 
disabled, Community development may involve health, 
literacy, or sanitation campaigns. 

Camping is an activity that has long been associated 
with Girl Guiding and Girl Scouting. Girl Guides and Girl 
Scouts take part in many sports and outdoor pursuits. 
They are encouraged to appreciate the natural environ- 
ment and work to preserve it. 

The Girl Guide and Girl Scout movement has always 


welcomed members who have disabilities, They are nor- 


mally incorporated into regular units, This means that 
they can enjoy the range of activities offered to others, 
Occasionally, special units are organized for girls with 
disabilities in special schools. 


Eight million Girl Guides 
and Girl Scouts throughout 
the world develop skills in 
many areas by taking partina 
range of outdoor and indoor 
activities. These Girl Guides of 
Canada are receiving com- 
puter training. 


Guides from the United Kingdom. Uniforms differ by agè 
group and from country to country. 


International organization 


World Association of Girl Guides and Girl Scouts. 
Nearly all national Girl Guide and Girl Scout organiza- 
tions belong to the World Association of Girl Guides 
and Girl Scouts (WAGGGS). In the early 1990's, 112 na- 
tional organizations belonged to WAGGGS. The Associ- 
ation encourages Girl Guides and Girl Scouts to learn 
about their counterparts in other countries. Girls from 
different countries make many friendships through the 
Girl Guide and Girl Scout movement. 

_ To join WAGGGS, each national organization must be 
independent of any political organization. It must wel- 
come girls of all races and creeds. It must have a volun- 
tary membership and adopt the Promise and Law. 
A The World Badge has a device consisting of a gold 
refoil on a blue background. All members of the move- 
Pia may wear it. The leaves of the trefoil stand for the 
ree parts of the Promise. 
Pied World Conference of WAGGGS is held every 
Gi years. The World Conference decides on world 
irl Guiding and Girl Scouting policy. It makes plans for 
meri and activities at world level. Each national 
Pe mane belonging to WAGGGS is invited to send 
a alep to the World Conference. National Organiza- 
S applications to join WAGGGS are considered at 
World Conferences. 

Pig World Committee is elected by the World Con- 
ve nce, and has 12 members. It meets between confer- 
ces to ensure that World Conference decisions are 

carried out. 
mn World Bureau. The World Association has an of- 
ha <p the World Bureau, in London. It carries out 
ine ‘ay-to-day work of the World Association. It also 
Soar, a link between all national Girl Guide and Girl 
trons associations. The staff at the World Bureau come 
WA all over the world. The World Bureau works in 
GGGS three official languages: English, French, and 
Phen The World Bureau organizes international 

Thoin training sessions, and seminars. 

World Centres. WAGGGS has four World Cen- 
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WAGGGS (World Association 
of Girl Guides and Girl Scouts) 
cooperates with the United 
Nations and its specialized 
agencies. These Guides from 
Uganda are participating ina 
child health care project. 


tres. The centres are Our Chalet (in Adelboden, Switzer- 
land); Our Cabaña (in Cuernavaca, Mexico); Sangam (in 
Pune, India); and Pax Lodge (in London). The centres are 
open to Girl Guides, Girl Scouts, and leaders. Some girls 
take part in special events and seminars. Others go for 
international holidays to meet Girl Guides and Girl 
Scouts from other countries. 

The WAGGGS regions. WAGGGS divides the world 
into five regions. The regions are Africa, the Arab 
Group, Asia Pacific, Europe, and the Western Hemi- 
sphere. Each region has its own committee and its own 
staff member at the World Bureau. 

International cooperation. National Girl Guide and 
Girl Scout organizations often work together. Some or- 
ganizations undertake joint community development 
projects. Many countries undertake international ex- 
changes. The Post Box is a Girl Guide and Girl Scout in- 
ternational pen friend scheme. Members of different na- 
tional organizations also meet together at international 
camps. 

WAGGGS cooperates with the United Nations and its 
specialized agencies. Current priorities include the ad- 
vancement of girls and women, prevention of drug 
abuse, health programmes, protection of the environ- 
ment, and promotion of peace. 

Thinking Day. February 22 is a special day for Girl 
Guides and Girl Scouts. It is known as Thinking Day and 
is the joint birthday of the founder of the movement, 
Robert Baden-Powell, and his wife, Olave Baden-Powell. 
Olave Baden-Powell was the World Chief Guide until 
her death in 1977. Girl Guides and Girl Scouts make a 
special effort to meet on Thinking Day. They think of 
other Girl Guides and Girl Scouts all over the world. 
They also contribute money to help WAGGGS projects. 


Girl Guides and Girl Scouts around the world 


National Girl Guide and Girl Scout organizations in 
countries throughout the world all share the same prin- 
ciples and aims. However, circumstances in the various 
countries result in many differences in detail and em- 
phasis from one national organization to another. 
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Outdoor activities, such as camping, teach Girl Guides and 
Girl Scouts to respect and protect the environment. 


Australia. The Girl Guides Association of Australia 
has five age groups: Gumnut (aged 6-7 4), Brownie 
Guide (aged 7-11), Guide (aged 10-15), Ranger Guide 
(aged 14-18), and Ranger (aged 18-25). The Girl Guide 
programme gives each girl an opportunity to develop 
her potential in the following areas: mind, physical fit- 
ness, character, creative ability, relationships with oth- 
ers, readiness and ability to serve others, homecraft 
skills, and enjoyment of the outdoors. 

Many girls who are isolated from Girl Guide units 
participate in Lone Guiding. The unit meeting is in the 
form of a circular letter or videotape. Lone gatherings 
and camps give members an opportunity to meet to- 
gether. In remote areas, Brownies of the Air are linked 
through the Royal Flying Doctor Service radio network. 

The association assists migrants and refugees at lan- 
guage centres. It encourages migrant girls to join the 
movement. Each state of Australia has a special adviser 
to assist in this work. Guides give help to the disadvan- 
taged, the elderly, and patients in hospitals through 
community service projects. In the event of natural dis- 
asters such as cyclones, floods, or bush fires, Guides 
and leaders use their Guiding skills to assist, wherever 
possible, people who have suffered loss or injury. 

Australian Guides enjoy camping and other outdoor 
activities. Each state has large and small campsites and 
training centres. There are also centres for air and water 
activities and a mountain ski lodge. 

Canada. The Girl Guides of Canada—also known by 
its French title, Guides du Canada—has five age ranges: 
Spark (aged 5), Brownie (aged 6-9), Guide (aged 9-12), 
Pathfinder (aged 12-15), and Ranger (aged 15-17). 

Home, community, world, and camping and the out- 


doors are themes in the programme for each age group. 


Home focuses on the development of life skills and the 
awareness of oneself. This includes the arts, technology, 
careers, and physical and emotional wellbeing. Commu- 
nity focuses on awareness of people and on giving serv- 
ice. World focuses on the appreciation and knowledge 
of culture and customs around the world and empha- 
sizes international friendship. Camping and the out- 
doors focuses on enjoyment and appreciation of the 
open air. This includes caring for the environment and 
keeping fit. 

Canadian Guides help out in hospitals and blood 


donor clinics. They sometimes adopt elderly people or 
people with a disability, or sponsor a child in another 
country. Girl Guides of Canada is twinned with several 
other national Girl Guide and Girl Scout organizations. 
Together they undertake community development proj- 
ects. p : 

India. Girl Guides in India belong to the Girl Guide 
Section of the Bharat Scouts and Guides. The Associa- 
tion has three age groups for Guides: Bulbul (aged 6-10), 
Guide (aged 10-18), and Ranger (aged 18-25). In a few 
states a pre-school group, known as the Bunny group, 
caters for girls aged from 3 to 6. 

Guiding exists in all of the administrative states in j 
India in both rural and urban areas. It is chiefly associ- 
ated with schools. In some schools, Guiding forms part 
of the curriculum of optional extra activities. The pro- 
gramme is based on community service and develop- 
ment. 

The Bharat Scouts and Guides run several national 
schemes to encourage community service and develop- 
ment. The Prime Minister's Shield Competition is a na- 
tional contest open to groups of Guides and Rangers. 
The entrants organize and carry out projects in such im- 
portant areas as conservation, health, hygiene, and adult 
education. The association runs a day-care centre for 
women and disabled children. The women learn such 
skills as weaving and basket-making to help them to 
earn an income. Recreational and educational activities 
are organized for disabled children from families on low 
incomes. 

Ireland. The national Guiding organization in Ireland, 
known as the Girl Guides of Ireland, has three age 
groups: Brownie (aged 6-11), Guide (aged 104-16), and 
Ranger (aged 144-21). : 

Girl Guides in Ireland can work for some 90 profi- 
ciency badges. The patrol system forms the basis of 
nearly all activities. The association has a Young Leaders 
Scheme. This provides girls aged 15-18 with opportuni- 
ties to train toward adult leadership. The scheme em- 
phasizes handicrafts, traditional skills, and environmen 
tal awareness. Guides take part in many service projects 
such as delivering meals to old people and carrying out 
conservation work. 

Malaysia. Girl Guides in Malaysia belong to the Per- 
satuan Pandu Puteri (the Association of Guide Prin- l 
cesses), Malaysia. The association has four age levels: 
Brownie (aged 6-11), Girl Guide (aged 12-17), Ranger 
laged 16-21), and Cadet (aged 16-23). "S 

Malaysia is a multiracial society, and the association 
has gained particular recognition for its contribution to- 
ward unifying racial groups. Guides take part in nationi 
projects such as clean-up campaigns and land clearan® 
of recreation areas. Guides regularly help the elderly 
visit local hospitals, and collect clothes for the needy: a 

Guides in Malaysia as elsewhere enjoy camping a¢ 
ities. Day camps offer instruction in tent pitching, camp 
cooking, and first aid. nil- 

Philippines. The organization Girl Scouts of the "a 
ippines has five age sections: Twinkler Scout (aged 4-0 
Star Scout (aged 6-9), Junior Scout (aged 9-12), Senior 
Scout (aged 13-15), and Cadet Scout (aged 16-18). 

The Philippines association's highest award is the 
Chief Girl Scout Medal. A girl may win this medal for 
outstanding achievement in community development 


This can be in a variety of areas: education, conserva- 
tion, agriculture, preservation and promotion of Philip- 
pine culture, tourism, and health. 

Girl Scouts of the Philippines undertakes a wide 
range of community service and community develop- 
ment projects. These include tree-planting, herb gar- 
dening, and poultry and pig raising. The association also 
gives service to disaster victims and low-income fami- 
lies. Guides are encouraged to develop their artistic tal- 
ents through participation in dance, drama, and choral 
and other musical groups. 

Camping is a popular activity. The association runs six 
national training and camping centres. 

United Kingdom. The Girl Guides Association 
(United Kingdom) has four age groups: Rainbow (aged 
5-7), Brownie Guide (aged 7-10), Guide (aged 10-14), and 
Ranger Guide (aged 14-25). 

Each girl takes part in a balanced and varied pro- 
gramme. The programme encourages her to develop 
physically, mentally, emotionally, and spiritually. She can 
then make a positive contribution to her community and 
the wider world, Everyone in the unit is encouraged to 
take a full part in planning the programme. 

Guides play an active part in the community, taking 
care of the elderly, the lonely, and those who have a dis- 
ability. They also help in hospitals and children’s centres. 
The association has set up centres to help the young un- 
employed. Many Guides also take part in conservation 
activities. The association participates in child health and 
other medical projects with other countries. 

The association owns campsites in England and 
Wales. It also runs a centre for outdoor activities. 

United States of America. The national organization 
Girl Scouts of the U.S.A. has five age groups: Daisy Girl 
Scout (aged 5-6), Brownie Girl Scout (aged 6-8), Junior 
Girl Scout (aged 8-11), Cadette Girl Scout (aged 11-14), 
and Senior Girl Scout (aged 14-17). 

; The Girl Scout programme in the United States is de- 
signed to help girls achieve their highest potential. It 
helps them to develop values to give meaning and di- 
rection to life. It helps them to relate to others with in- 
creasing skill, maturity, and satisfaction. It also encour- 
ages them to contribute to the improvement of society. 
A career exploration programme prepares girls for fu- 
ture professions. It presents them with a variety of non- 
stereotyped choices. It also encourages them to exam- 
ine their interests and talents. 


Brown x 
ie units, such as this one learning first aid in Bahrain, are 


ful 2 
ly supervised by voluntary adult leaders. 
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Girl Scouts of the U.S.A. has a national service project 
focusing on literacy entitled Right to Read. 


History 


Robert Baden-Powell, who later became the first 
Baron Baden-Powell of Gilwell, was the founder of both 
the Boy Scout, and the Girl Guide and Girl Scout move- 
ments. The Boy Scout movement officially began in 1908. 
In 1909, a Boy Scout rally was held at Crystal Palace in 
London. Baden-Powell was taken aback when a number 
of girls attended, proclaiming themselves to be Girl 
Scouts. He decided that if they wanted to join in they 
should have their own name and movement. They 
should also have a programme suited to their needs. 
The result was “The Scheme for Girl Guides,” published 
in November 1909. 

Baden-Powell chose the name Girl Guide after a fa- 
mous corps of guides in India. They were “distinguished 
for their general handiness and resourcefulness under 
difficulties, and their keenness and courage.” 

Baden-Powell felt that the movement for girls should 
be run by women. In 1910, he asked his elder sister, 
Agnes, to adapt his book Scouting for Boys for use with 
girls. That year the Guide movement was formally 
founded with the establishment of the Girl Guides Asso- 
ciation (United Kingdom). 

Even before an association had been founded in the 
United Kingdom, groups of Guides existed in Australia, 
Canada, Denmark, Finland, New Zealand, and South Af- 
rica. By 1912, there were also groups in Ireland, Portu- 
gal, Norway, and the United States of America. Juliette 
Low founded Girl Scouting in the United States in 1911. 
The term “Guide” was at that time unacceptable there 
because it already had a widely accepted application to 
Indian hunters. The first groups were therefore called 
Girl Scouts. Some other countries used this name. 

In 1912, Robert Baden-Powell married Olave Soames. 
She soon became actively involved in the Guide and 
Scout movements. Olave Baden-Powell formed the In- 
ternational Council in 1919. The first International Con- 
ference was held in England in 1920. More national Girl 
Guide and Girl Scout organizations became known to 
the International Council. For the first time, Girl Guide 
and Girl Scout groups began to plan trips abroad. 

At the Fifth International Conference in Hungary in 
1928, the International Council became the World Asso- 
ciation of Girl Guides and Girl Scouts. The number of 
national Girl Guide and Girl Scout associations joining 
WAGGGS has increased at each World Conference. 


See also Scouting. 
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Giro is a system of banking by which holders of ac- 
counts can make payments to each other. Giro systems 
operate in several European countries, and also in Japan 
and New Zealand. In the United Kingdom, the commer- 
cial banks run a bank giro system. A person can pay in 
money at any branch of any bank and have it transferred 
to an account at any other bank branch (see Bank). In 
1990, the United Kingdom’s National Giro became Giro- 
bank PLC when it was acquired from the Post Office by 
the Alliance and Leicester Building Society. 
Girona, a ship of the Spanish Armada, provided the 
richest treasure in the history of Irish archaeology. In 
1588, the Girona sank in a bay near the Giant's Causeway 
in County Antrim, Northern Ireland. Its wreck was lo- 
cated in 1967 by Robert Stenuit. During the next two 
years, several thousand items were recovered from the 
sea bed, including cannon and cannon balls, silver plate, 
jewellery, and navigation instruments. The material re- 
covered from the Girona is on display at the Ulster Mu- 
seum in Belfast, Northern Ireland. 
Girondists were members of a French political party 
that began during the French Revolution. The name 
came from the fact that some of the party's leading ora- 
tors were from a department (district) called the Gi- 
ronde. The Girondists were republicans who were in- 
spired by the new United States government. They 
represented the bourgeoisie (middle class) and believed 
in private ownership of property. They favoured doing 
away with the monarchy in France and establishing a 
federal republic. They feared that Paris would dominate 
France. Two important Girondists were Jacques-Pierre 
Brissot de Warville and Madame Marie Jeanne Roland 
de la Platiére. 

The Girondists came to power under the Constitution 
of 1791. In June 1793, a Paris mob forced the National 
Convention to expel and arrest the Girondists. The gov- 
ernment came under control of the Jacobins (republi- 
cans who favoured domination by Paris). Many Girondist 
leaders were guillotined during the Reign of Terror. 

See also French Revolution; Jacobins; Roland de la 
Platiére, Marie Jeanne; Corday, Charlotte. 

Girtin, Thomas (1775-1802), was a British watercolour 
painter. He was one of the first to use watercolours as a 


basic medium rather than as merely a tint for drawings. 
His pictures, painted in a free style and uncluttered by 
detail, greatly influenced the work of later painters, par- 
ticularly John Constable. From 1794 to 1801, he exhibited 
at the Royal Academy, London. He was a friend of J. M. 
W. Turner. Girtin was born in London. 

Giscard d'Estaing, Valéry (1926- _), served as 
president of France from 1974 until 1981. In 1981, he was 
defeated in a presidential election by Socialist candidate 
François Mitterrand. Giscard, as he is usually called, 
founded the Independent Republican Party in 1962. 
Under Giscard, the party was allied with the Gaullist 
Party, a major French political party. 

Under Giscard, the French Parliament passed laws 
that raised old age pensions and the minimum wage. 
Parliament also lowered the voting age from 21 to 18. 

During the mid-1970's, France experienced poor eco- 
nomic conditions, including rising prices and unem- 
ployment. Giscard took several steps to improve the 
economy. For example, he signed agreements to sell 
more French goods to some foreign nations, hoping the 
resulting increase in exports would boost the economy. 
Giscard also changed France's foreign policy by stress- 
ing the importance of cooperation with other nations. 
Previously, French foreign policy had emphasized self- 
reliance more than cooperation with other countries. 

Giscard was born of French parents in Koblenz, Ger- 
many. In 1951, he graduated from the National School of 
Administration. Giscard was elected to the National As- 
sembly as a member of the Gaullist Party in 1956. He re- 
signed from the Assembly in 1959 to become secretary 
of state for finance. In 1962, President Charles de Gaulle 
named him finance minister. Giscard was dismissed 
from this post in 1966. In 1967, he was elected to the As- 
sembly as a member of the Independent Republican 
Party. President Georges Pompidou appointed him fi- 
nance minister in 1969. Giscard then resigned from the 
National Assembly. In 1984, three years after his term as 
president, he again won a seat in the Assembly. 

Gish, Dorothy (1898-1968), was an American star of si- 
lent films. She was particularly noted for her perform- 
ances as light-hearted, mischievous young women. Per- 
haps her best films were Hearts of the World (1918) 


Tate Gallery, London 


Thomas Girtin was one of 
the first watercolour painters: 
This painting, The White 
House, illustrates his style: 


The Gish sisters, Lillian, /eft, and Dorothy, right, starred in the 
silent film Orphans of the Storm (1922). The actresses played sis- 
ters caught up in the turmoil of the French Revolution. 


and Orphans of the Storm (1922). Both were directed by 
D. W. Griffith. 

Gish was born in Dayton, Ohio. She began acting on 
the stage at the age of 4 and made her film debut in 
1912 in a Griffith film. With the arrival of sound films in 
the late 1920's, Gish concentrated on stage acting. How- 
ever, she did appear in five sound films, including Our 
Hearts Were Young and Gay (1944). Gish’s sister, Lillian, 
was an even more famous silent film star. 

Gish, Lillian (1893-1993), an American film actress, 
was one of the leading stars of silent films. Gish’s fragile 
beauty conveyed a spiritual quality that made her espe- 
cially effective as an innocent heroine. She gained her 
greatest fame in films directed by D. W. Griffith. Gish 
starred in Griffith's The Birth of a Nation (1915), the first 
feature-length film. 

Her other films for Griffith included /nfo/erance (1916), 
Broken Blossoms (1919), Way Down East (1920), and Or- 
phans of the Storm (1922). She also appeared in a few 
sound films, notably Might of the Hunter (1955) and The 
Whales of August (1987). 

Gish was born in Springfield, Ohio. She began acting 
i the stage at the age of 6 and made her film debut in 

912 in a Griffith film. Gish wrote an autobiography, The 
Movies, Mr. Griffith, and Me (1969). Her sister, Dorothy, 
was also a star of silent films. 

Gissing, George Robert (1857-1903), was a British 
novelist, His books are noted for realism and for clear 
psychological portraits of people. Gissing's novels re- 
ect his own miserable life, which was dominated by 
poverty and tuberculosis. 
E Gissing’s best novel, New Grub Street (1891), de- 
paes how struggling writers try to maintain their liter- 
n standards when their work is rejected by society. 
AR Old Women (1893) is a sympathetic portrayal of the 
Vienne struggles of several middle-class women in 
ea England. Gissing also wrote a warm, charming 
R obiographical novel, The Private Papers of Henry 
Yecroft (1903), 
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Gissing was born in Wakefield, Yorkshire, England. 
Much of his early writing deals with the London poor, 
and shows the influence of Charles Dickens. Gissing 
wrote one of the first important studies of Dickens life 
and books: Charles Dickens, A Critical Study (1898). 
Giza (pop. 1,870,508) is a suburb of Cairo and Egypt's 
third largest city. Only Cairo and Alexandria are larger. 
Giza is the site of the most famous remains of ancient 
Egypt—the Great Sphinx and the three largest pyramids. 
Its name in Arabic is Al Jizah. Giza lies on the west bank 
of the Nile River, opposite Cairo. For location, see Egypt 
(political map). 

Bridges connect Giza with Cairo and the island of 
Roda, in the Nile. Along the river, the Silver Coast sec- 
tion of Giza includes luxurious apartment buildings, 
large homes, and embassies of foreign governments. 
These structures contrast sharply with many small 
shacks occupied by the city’s unskilled workers. 

Many wealthy Egyptians, and business people and 
diplomats from other nations, live in Giza. Large num- 
bers of unskilled workers arrive yearly in search of jobs 
in factories. Giza's population rose from about 260,000 in 
1960 to more than 900,000 in the mid-1970's and to 
nearly 2 million in 1990. 

Factories in Giza manufacture such products as 
bricks, chemicals, cigarettes, and machine tools. Egypt's 
film industry makes dozens of films annually in the city. 
Giza is the home of the main campus of the University of 
Cairo. 

See also Pyramids; Sphinx. 

Gizzard is a special organ of the digestive system of 
birds and a few other animals. It breaks up and grinds 
hard, solid foods. The giz- 
zard in birds is a muscular 
part of the stomach, and is 
lined with a thick, tough 
membrane. It contains 
stones and gravel that the 
bird has swallowed. Food 
enters a pouch of the gul- 
let called the crop, and is 
moistened there. It passes 
from the crop to the glan- 
dular part of the stomach, 
where it is mixed with gas- 
tric juices. The food then 
passes into the gizzard, 
where it is crushed by the 
movements of the muscu- 
lar walls and the gravel. 
Gizzards of grain-eating birds are better developed than 
those of insect-eating birds. 


Glaciation. See Ice Age. 
Glacier is a huge mass of ice that flows slowly over 


land. Glaciers form in the cold polar regions and in high 
mountains. The low temperatures in these places enable 
large amounts of snow to build up and turn into ice. 
Most glaciers range in thickness from about 100 to 3,000 
metres. 

Kinds of glaciers. There are two main kinds of gla- 
ciers, continental glaciers and valley glaciers. They differ 
in shape, size, and location. 

Continental glaciers are broad, extremely thick ice 
sheets that cover vast areas of land near the earth's polar 


Gizzard 
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A valley glacier flows down this mountain valley in Alaska. 
Dark strips of rock debris called moraines run through the ice. 
Melting ice forms a lake, foreground, at the end of the glacier. 


A continental glacier covers most of Antarctica. The R 

| 
Shelf, above, forms part of the huge ice sheet. Its edge ik 
above the Ross Sea along the western edge of the continent. 


regions. The continental glaciers on Greenland and Ant- 
arctica, for example, bury mountains and plateaus and 
conceal the entire landscape except for the highest 
peaks. Glaciers of this type build up at the centre and 
slope outward toward the sea in all directions. 

Valley glaciers are long, narrow bodies of ice that fill 
high mountain valleys. Many of them move down slop- 
ing valleys from bowl-shaped hollows located among 
the peaks. In mountains near the equator, such as the 
northern Andes of South America, valley glaciers occur 
at elevations of about 4,500 metres or higher. Valley gla- 
ciers occur at lower elevations in the European Alps, the 
Southern Alps of New Zealand, and other mountain 
ranges nearer the poles. 

How glaciers form. Glaciers begin to form when 
more snow falls during the winter than melts and evapo- 
rates in summer. The excess snow gradually builds up in 
layers. Its increasing weight causes the snow crystals 
under the surface to become compact, grainlike pellets. 
At depths of 15 metres or more, the pellets are further 
compressed into dense crystals of ice. These crystals 
combine to form glacial ice. The ice eventually becomes 
so thick that it begins to move under the pressure of its 
own great weight. 

Glaciers are affected by seasonal variations in snow- 
fall and temperature. Most glaciers increase slightly in 
size during the winter because snow falls over much of 
their surface. The cold temperatures promote the 
build-up of snow. They also limit the melting of the 
lower parts of the glaciers as the ice masses move 
downward. In areas away from the poles, the size of gla- 
ciers decreases in summer because the rising tempera 
tures cause the lower parts to melt. In the always frigid 
polar regions, glaciers shrink for other reasons. When 
glaciers reach the sea, for example, huge chunks of ice 
break away from them. These chunks fall into the water 
and become icebergs (see Iceberg). 

Glaciers may also increase or decrease in size as a re- 
sult of changes in climate that occur over long periods. 
For example, the ice sheet that covers much of Green- 
land is growing smaller becalise of a gradual rise in 
temperature in the area since the early 1900's. 

The movement of glaciers. A glacier flows down- 
ward because of the pull of gravity. The ice crystals 
deep within the glacier glide over one another as a re- 
sult of the pressure of the surface layers. These small 
movements of the individual crystals cause the entire ice 
mass to move. The melting and refreezing of the ice 
crystals along the base of a glacier also help it slide 
downward. Heat from friction and from the earth's inte- 
rior melts some of the crystals of the glacier’s bottom 
layer. The water from the dissolved crystals flows dow" 
into nearby open spaces in the layer and refreezes, 
forming new ice crystals. 

The surface of a glacier is stiff and rigid, unlike the 
mass of ice below. It often fractures and forms deep 
cracks called crevasses as the glacier flows over uneven 
or steep terrain. Crevasses also develop because the 
upper layers of a glacier move more rapidly than its 
lower layers. 

Most glaciers flow extremely slowly and move less 
than 30 centimetres per day. But sometimes a glacier 
may travel much faster for several years. For example, 
some glaciers at times flow more than 15 metres per 


Asectional view of 
avalley glacier 
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A valley glacier moves downward from a cirque, a bow!-shaped hollow near a ntain peak. 
the glacier travels over uneven terrain, its surface splits and forms cracks cael iain The ge 


cier picks up rocks and other materials and piles them up in narrow ridges called moraines. 


Medial moraine 


day. The various parts of a glacier move at different 
speeds, The centre and upper areas of a valley glacier 
flow the fastest. The sides and bottom move more 
slowly because they rub against the walls and floor of 
the valley. Scientists measure a glacier's speed by driv- 
ing stakes into the ice at various points and recording 
the changes in their position. 

How glaciers shape the land. As glaciers pass over 
an area, they help shape its features. They create a vari- 
z of land forms by means of erosion and by transport- 
e and depositing rock debris. Glaciers greatly altered 
à e surface of large parts of Europe and North America 
abt the Pleistocene Ice Age, which ended between 

ut 14,000 and 10,000 years ago (see Ice Age). 

nd Glacial erosion occurs when an advancing ice mass 
iy up rock fragments and drags them along its 
h N doing so, the glacier grinds the bedrock (layer 
ts solid rock beneath the loose rock fragments), produc- 
i nolshod but often scratched surface. When a gla- 
"sh ee in size, it leaves behind broad humps of 
this k edrock called roches moutonnées. One side of 
h ind of land form is smoothly rounded while the 

RA side is rough and irregular. 
i — in a mountain valley may produce a 
a ed hollow, called a cirque, near the peak of the 
rh some A cirque forms when the upper part of a gla- 
A Vielhigtan blocks of rock from the surrounding cliffs. 
baie also can gouge out a U-shaped depression in a 
Ra valley. Such a depression that forms below sea 
Fio a is flooded by the ocean is called a fiord (see 
reget deposits consist of clay and sand, and rocks of 
psi sizes. Glaciers pile up these materials, forming 
‘tie en ridges called moraines. The ridges along the 

$ z of a valley glacier are known as lateral moraines. 
ae two valley glaciers come together, the lateral mo- 
den s between them merge to form a medial moraine 

9 the centre of the combined ice mass. The hilly 


Land forms created by a glacier 

As a glacier melts, it leaves behind humps of hard bedrock, and 
rounded hills and narrow ridges of rock debris. Hollows in the 
loose rocks trap water from the melting glacier, forming lakes. 


ridge at the lower end of a valley glacier is called a ter- 
minal moraine. Such a moraine also develops around 
the edge ofa continental glacier. See Moraine. 

Other land forms associated with glacial deposits in- 
clude drumlins and eskers. A drumlin is an oval-shaped 
hill that usually consists of rock debris. Most drumlins 
occur in groups. An esker is a long, narrow ridge of 
sand and gravel deposited by a stream of water that 
flowed in a tunnel beneath a melting glacier. 

Famous Many of the world’s most notable 
glaciers are in Europe. The best-known ones are those 
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in the French and Swiss Alps. These glaciers include the 
Mer de Glace on Mont Blanc and the Aletsch Glacier 
near the Jungfrau. The Jostedal Glacier in Norway is the 
largest on the European continent. It covers about 780 
square kilometres. 

Major glaciers also cover regions of northwestern 
North America. The largest and most famous of these 
glaciers is the 2,176-square-kilometre Malaspina Glacier 
on Yakutat Bay in Alaska. There are 12 large glaciers in 
the South Island of New Zealand. Tasman Glacier, the 
largest, is 29 kilometres long. 

Related articles in World Book include: 


Alaska (Land) Great Lakes (How the lakes 
Alps (How the Alps were were formed) 
formed) Iceland (The inland plateau) 


Kettle hole 


Gladiator was a trained warrior who fought bloody 
battles to entertain the ancient Romans. Gladiators used 
many different types of weapons. Some of the warriors 
used an oblong shield, a visored helmet, and a stabbing 
sword about 60 centimetres long. Some used a small, 
round shield called a buckler and a sica (short, curved 
sword). Others used only a net and a three-pronged 
spear called a trident. Gladiators usually fought until one 
was killed. However, the life of the loser could be 
spared if the spectators waved handkerchiefs. 

Most gladiators were prisoners of war, slaves, or 
criminals condemned to fight in these contests. How- 
ever, some freemen fought for money and fame, and 
knights, senators, and even women occasionally fought. 
One emperor, Commodus, also fought in the arena. Suc- 
cessful gladiators became famous in Rome. The com- 
ment “the girls’ delight’ is scratched after the name of 
one gladiator on a Pompeiian wall. One of the most fa- 
mous gladiators was Spartacus, a slave from Thrace 
who led an unsuccessful rebellion of gladiators and 
slaves (see Spartacus). Gladiators were carefully fed, 
and they received medical care. They were generally 
housed in barracks, 

The first gladiator games were held in a Roman cattle 
market in 264 B.C. at the funeral of an aristocrat. Most of 
the contests after that were held at funerals or celebra- 
tions, and were under state control, At the Colosseum, 
wild beasts fought in the morning, and the gladiators 
fought in the afternoon. Contests were also held in pro- 
vincial amphitheatres. Many Greek theatres were con- 
verted to house the popular contests, 

These cruel battles between gladiators were justified 
as hardening Roman citizens to the sight of human 
bloodshed, so they could endure war better. The battles 
were finally banned about A.D, 404 by Emperor Hono- 
rius. 

See also Colosseum; Rome, Ancient (picture). 
Gladiolus is a garden plant with spikes of large silky 
blossoms that are popular as cut flowers. It is also called 
sword lily. A common type is the garden gladiolus. 

The flowers of gladioli are of many different colours, 
from all the shades of red and orange to white. There is 
even a blue gladiolus, which comes mainly from South 

Africa. The tube-shaped flowers grow above one an- 
other in long clusters along one side of the stem. A 
lower blossom opens first. If the lower flowers are the 
only ones in bloom when a spike is cut, the buds above 
them will open one after another. 


Gladioli are colourful garden plants that grow best in sunny po- 
sitions. The species above comes from the Middle East. 


Gladioli have tall, slender stems like an iris, and long 
sword-shaped leaves. Their name is the Latin word for 
little dagger. They grow from bulblike underground 
stems called corms, and new corms develop above the 
old ones. Each autumn the corms should be dug out of 
the garden, cleaned, and stored indoors at a tempera- 
ture of 4° C. Gladioli grow well when they have a rich; 
soft soil, sunlight, and plenty of water. Gladioli plants 
should be staked to prevent them toppling over. The 
gladiolus thrips, a tiny insect, feeds upon gladioli. | 

Scientific classification. Gladioli belong to the iris family, 


Iridaceae. They are classified as genus Gladiolus. The garden 
gladiolus is G. hortulanus. 


See also Corm; Flower (picture: Garden perennials 
(Bulbs). i 
Gladstone (pop. 24,205) is a city on the north-central 
coast of Queensland, Australia. It stands on the harbour 
of Port Curtis. With the installation of modern bulk- at 
handling equipment, the port has become an import 
centre for the export of wheat, sorghum, coal, clinker, 
alumina, and aluminium. A refinery and smelters use 
bauxite from the Weipa deposits at Cape York to pros 
duce alumina and aluminium. A power station using 
coal from central Queensland supplies nearly half the 
state's electricity. f 
Gladstone, William Ewart (1809-1898), was one 0 
the most famous British political leaders of the 18005: § 
He was an outstanding lay leader of the Church of Eng 
land, and wrote several books on theology. 

Elected to the House of Commons in 1832 as a Con- 
servative, he became a follower of the Conservative a 
leader Sir Robert Peel, During the argument over rep! 
of the Corn Laws in 1846, Gladstone gradually switche 
to the Liberal Party (see Corn Laws; Peel, Sir Robert 
served in mixed-party and Liberal cabinets as chance 
of the exchequer, and became famous for his budgets 


which lowered income 
taxes and abolished many 
import duties. 

By 1865, he had the rep- 
utation of an orator, a 
skilled financier, and a 
staunch liberal. In that year, 
he was named leader of 
the Liberal Party in the 
House of Commons. Glad- 
stone helped amend the 
Conservative government's 
Reform Bill of 1867 so that 
it doubled the number of 
those who were able to 
vote in national elections. In 1868, Gladstone began his 
first term as prime minister. 

Prime minister, 1868-1874. During Gladstone's six 
years as prime minister, several important laws were 
passed. He was determined to correct abuses in the ad- 
ministration of Ireland. He made the Church of England 
in Ireland a voluntary organization, and took about half 
of its great wealth from it. He also pushed through legis- 
lation that made it harder to evict Irish tenants from the 
lands they rented. Another important act gave England, 
for the first time, a system of elementary schools open 
to all children (1870). 

When the Conservatives, under Benjamin Disraeli, 
came back to power in 1874, Gladstone resigned the 
leadership of the Liberal Party. But he rushed back into 
Politics when the Conservatives’ foreign and colonial 
policy outraged his moral sense (see Disraeli, Benja- 
min). Gladstone preferred conciliation to war in interna- 
tional disputes. 


William Gladstone 
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The fight over Irish home rule. Gladstone's second 
term as prime minister, from 1880 to 1885, produced 
less important legislation than the earlier period. In 
1884, parliament passed another reform bill, which 
brought the United Kingdom closer to universal man- 
hood suffrage (right to vote). In 1886, Gladstone's third 
term as prime minister ended quickly when he tried to 
give the Irish a larger measure of self-government. His 
Home Rule Bill was voted down in the House of Com- 
mons, and resulted in a permanent split in the Liberal 
Party. 

In 1892, at the age of 83, Gladstone again became 
prime minister. He made a final attempt to win home 
rule for Ireland, This time, his Home Rule Bill got 
through the House of Commons only to be defeated 
overwhelmingly in the House of Lords. Crushed and 
worn out by long service, Gladstone retired from office 
in 1894. 

Gladstone was born in Liverpool, England, and stud- 
ied at Eton College and Oxford University. 

See also Liberal Democrats (History); United King- 
dom, History of the; Victoria; Whig Party. 

Glaisher, James (1809-1903), was a British meteorolo- 
gist and aeronaut. In 1862, he made a balloon ascent to a 
height of about 11 kilometres. Glaisher was born in Lon- 
don. He learnt to use instruments at Greenwich Observ- 
atory in 1829, where he supervised the magnetic and 
meteorological departments from 1841 to 1874. He was 
secretary of the Royal Meteorological Society from 1850 
to 1872. 

Glamorgan, the leading industrial area in Wales, has 
been a gateway to South Wales since prehistoric times. 
Coal miners have tunnelled deep under the narrow 
moorland valleys of northern Glamorgan. In the south- 


© Celtic Picture Library 


Caerphilly Castle, set 
among the hills and valleys of 
Glamorgan, was built in the 
1200's. 
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Museum of Welsh Life 
An ancient Welsh custom still practised in Glamorgan is Mari 
Lwyd. A man wearing a white sheet and a horse's skull adorned 
with ribbons leads a group of singers on New Year's Eve. 


western part of the area stand mighty steelworks. But 
along Glamorgan’s coastline are some popular seaside 
resorts and quiet sandy bays. Inland, the Vale of Glamor- 
gan, in the south of the region, attracts many visitors 
each year with its beautiful rural scenery. Cardiff, the 
capital and largest city of Wales, is located in southeast- 
ern Glamorgan, 

The name Glamorgan originated from a kingdom in 
South Wales during the early Middle Ages, Gwlad Mor- 
gan means the kingdom of Morgan, a king who ruled in 
the A.D. 900s, Gradually, Gwlad Morgan came to be Gla- 
morgan. The Welsh-language name for the area is Mor- 
ganwg. 

The county of Glamorgan was created in the mid- 
15005. It continued as one administrative area for more 
than 400 years. Glamorgan was divided into three ad- 
ministrative counties when Welsh local government was 
reorganized in 1974, West Glamorgan was made up of 
the Gower Peninsula and the areas around Neath, Port 
Talbot, and Swansea. South Glamorgan took in Cardiff 
and the area around Barry. The remainder of the old 
county became Mid Glamorgan taking in small parts of 

what had been the counties of Monmouthshire and 
Breconshire. 


Mid Glamorgan was divided into six local govern- 
ment districts: Cynon Valley, Merthyr Tydfil, Ogwr, 
Rhondda, Rhymney Valley, and Taff-Ely. West Glamor- 
gan was made up of four districts: L/iw Valley, Neath, 
Port Talbot, and Swansea. South Glamorgan, had only 
two districts, Cardiff and Vale of Glamorgan. i 

From April 1996, the three administrative counties of 
Glamorgan ceased to exist. They were replaced with 
smaller unitary authorities, each having full local gov- 
ernment powers for its area. ! 

Glamorgan has good facilities for further education 
and higher education. More than half of the institutions 
that make up the University of Wales are in Glamorgan. 
Cardiff has one of the University Colleges, the Institute 
of Science and Technology, and the Welsh National 
School of Medicine. Swansea has a University College. 
Cardiff also has many national cultural institutions, such 
as the National Museum of Wales (see Cardiff). Each of 
Glamorgan’s larger towns has a technical or a further 
education college. The University of Glamorgan (the for 
mer Polytechnic of Wales) is at Pontypridd. 


People and government 


Census figures indicate that only about one in ten of 
Glamorgan’s people are bilingual, speaking both Welsh 
and English. This percentage is only about half of the av 
erage proportion in Wales. Most of the Welsh-speaking 
people of Glamorgan live in the western parts of the a 
gion. Glamorgan has more than 600 primary schools. i 
these, about 57 have all teaching carried on in the Wels 
language. Seven secondary schools are Welsh-medium 
schools. 

Most people in Glamorgan are Protestants, and most 
of them worship in Free Churches. Glamorgan includes 
parts of two dioceses (administrative areas) of the 
Church of Wales. These are Swansea and Brecon, and 
Llandaff. Unlike the rest of Wales, Glamorgan has a sub- 
stantial proportion of Roman Catholics. 

Recreation. Glamorgan is a strong rugby football 
area. Cardiff, Neath, and Swansea are among the lean 
rugby clubs in the United Kingdom. Cardiff Arms Parkis 
one of the best-known rugby grounds in the world. Gr 
diff and Swansea have professional soccer clubs that 
play in the Football League. Glamorgan County Cricket 
Club fields a team in the English County Cricket Cham} 
onship. The valleys of northern Glamorgan have pro- 
duced a number of famous boxers. fe 

Cardiff has the Welsh National Sports Centre, with i 
cilities for many sports. Its Empire Pool was built to in 
ternational standards for the Commonwealth Canai 
held in Cardiff in 1958 Many other communities in Gla- 
morgan also boast their own leisure centres, with a j 
wide range of Sports facilities, as well as other forms 
entertainment. 

Customs. Many old Welsh customs, which were 
rural in character, have died out since Glamorgan be 
came industrialized, But some of the customs have 
revived in recent years. An example is A tari Lwyd (grey 
mare?), a New Year's Eve custom. Once practised clk 
throughout Wales, Mari Lwyd is now associated parti 
larly with Glamorgan. A Mari Lwyd party is a group 0 
singers that goes from house to house, led by a man 
wearing a horse's skull, adorned with ribbons, on his 
head. The man’s body is covered in a white sheet 


Local eisteddfodau (musical, literary, and artistic festi- 
vals) are popular in Glamorgan. Choirs and amateur op- 
eratic and dramatic societies provide both entertain- 
ment and a hobby for many people. 

Local government. Glamorgan consisted of three 
administrative counties which were created in 1974. In 
the early 1990's, the Welsh Office put forward plans to 
reorganize the administration of all the Welsh counties. 
In April 1996, Glamorgan’s three administrative counties 
were abolished, and replaced by smaller unitary author- 
ities. 

The region's Crown Court centres are at Cardiff, Mer- 
thyr Tydfil, and Swansea. Glamorgan is policed by the 
ae Wales Constabulary, with headquarters at Bridg- 
end. 


Economy 


Manufacturing. In the late 1900's, Glamorgan’s tradi- 
tional dependence on heavy industry, especially steel- 
making, gave way to a reliance upon light industries, 
such as electrical and electronic goods, and producing 
clothing. Port Talbot is still dominated by the manufac- 
ture of steel and chemicals. But the Swansea area has 
developed into a separate business centre. The range of 
products include clothing, food products, healthcare 
products, high-voltage transformers, motor compo- 
nents, and video cassette recorders. 

Trading estates, each with a number of small indus- 
tries, are at Bridgend; Caerphilly; Hirwaun, Swansea; 
and Treforest, near Pontypridd. In 1980, a factory making 
car engines opened at Bridgend. Many new factories 
have been built in traditional coal- and iron-producing 
areas, such as the Rhondda valleys and Merthyr Tydfil. 


Swansea is a large industrial town and business centre located at the hea! 


the sec, 
© second largest city in Wales. 
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Products manufactured in these factories include alu- 
minium alloy castings, electrical components, flexible 
tubing, floppy disks for computers, motorcar parts, plas- 
tics, television sets, toys, and washing machines. 

In the Cardiff area, workers make cakes and confec- 
tionery, cigars, motorcars, and paper. Cardiff is also a 
major centre for financial services and the retail trade. 
The Royal Mint, which makes coins for the United King- 
dom and other countries, is located at Llantrisant (see 
Royal Mint). 

Mining and quarrying. The mining of coal in Gla- 
morgan, once the most important economic activity, suf- 
fered a long decline throughout the 1900s. By 1993, only 
two collieries were open, employing about 800 people. 
However, in West Glamorgan, a few privately owned 
open-cast coal mines remain in operation. These mines 
produce chiefly anthracite coal. 

Miners extract iron ore from the limestone lying 
round the coal area. Limestone is also quarried in vari- 
ous parts of Glamorgan. 

Agriculture. The region has some areas of fertile ag- 
ricultural land, especially the coastal parts of the Gower 
Peninsula and the Vale of Glamorgan. Most of the farms 
specialize in keeping dairy cattle and producing milk. 
Farmers also grow cereals and root crops. 

The northern moorland provides grass for sheep, and 
is also used to rear some beef cattle and mountain po- 
nies. A large number of lambs are sold by moorland 
farmers for fattening in autumn and winter on lowland 
farms. Most farmers keep pigs and poultry. 

Caerphilly cheese, which was developed in Glamor- 
gan, is no longer commercially produced on a large 
scale within the area. See Cheese. 


d of Swansea Bay. It is 
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Llandaff Cathedral, on Cardiff's western outskirts, blends mod- 
ern sculpture by Jacob Epstein with traditional architecture. 


Tourism. Seaside resorts at Aberavon (part of Port 
Talbot), Barry Island, and Porthcawl provide for large 
numbers of tourists. A number of other smaller places 
on the coast also depend on the tourist trade. A wide 
range of accommodation is provided, including hotels; 
guest houses, especially farm guest houses; and camp- 
ing and caravanning sites, Trecco Bay, at Porthcawl, has 
mobile homes for holiday hire. 

Transport. The M4 motorway crosses Glamorgan 
from east to west. A stretch of this motorway links Car- 
diff with Swansea and western Wales. Before this sec- 
tion of motorway was completed, parts of the route be- 
tween Swansea and Cardiff were served by the A48. East 
of Cardiff, the M4 links Wales with London and—via the 
M5—with the English Midlands, The A470 links Cardiff 
with Pontypridd and Merthyr Tydfil. The A465 links 
Neath to Hirwaun and helps provide a fast road link be- 
tween Merthyr Tydfil and Swansea. The A465 and A470 
provide fast commuter and freight routes within Gla- 
morgan. 

A main railway line links Swansea with Cardiff, lead- 
ing on to London. Branch lines run from Cardiff to towns 
in the northern parts of Glamorgan. Cardiff has air links, 
from Cardiff (Wales) airport, to major cities in the United 
Kingdom and to an increasing number of overseas des- 

tinations. 

The major ports are Cardiff, Barry, Port Talbot, and 
Swansea. These ports now handle all kinds of cargo. 
Swansea imports large quantities of oil for the refinery 


at Llandarcy. A regular car and freight ferry service op- 
erates from Swansea to Cork, in Ireland 

Communications. BBC Wales has radio and televi- 
sion studios in Cardiff. HTV and Red Dragon Radio, 
which are both independent broadcasting stations, also 
have studios in Cardiff. Swansea has an independent 
radio station called Swansea Sound. 

The main Welsh regional daily newspaper, the West- 
ern Mail, and the evening South Wales Echo, are both 
published from offices in Cardiff. The South Wales Eve- 
ning Post is published every evening from offices in 
Swansea. Most of Glamorgan’s larger towns have 
weekly newspapers. 


Land 


Location and size. Glamorgan is in the southern- 
most part of Wales, bordering the Bristol Channel witha 
coastline of about 145 kilometres. To the west, north, 
and east, it borders on Dyfed, Powys, and Gwent. 

Glamorgan covers about one-tenth of the total area of 
Wales. Glamorgan’s maximum dimensions are about 48 
kilometres from north to south and about 88 kilometres 
from east to west. 


Places to visit 


Following are brief descriptions of some of Glamorgan’s in- 
teresting places to visit: 

Barry, with Barry Island joined to the mainland by a causeway, 
is a popular tourist centre. It has a fine sandy beach, an 
amusement park, and a holiday camp. an 

Caerphilly Castle is the largest castle in Wales. It was built i 
the 1270s and still has much of its original structure. 

Cardiff has a castle started in the A.D. 1000. The civic centre, 
near the castle, is beautifully laid out, and contains many a 
teresting buildings, including the National Museum of ects 

Castell Coch, at Taffs Well near Caerphilly, is a medieval-sty 
castle, built in the 1870s. It stands in an impressive position 
above a gorge, : cle built 

Cyfarthfa Castle, at Merthyr Tydfil, is an imitation castle bu d 
in 1825. It is a monument to the Crawshay family, who owne 
one of Glamorgan’s earliest ironworks. The castle now houses 
a museum devoted to the industrial history of Glamor 

Gower Peninsula has many sandy beaches, such as Rossilll, 
Oxwich, and Caswell and Langland bays. Swimming, surfing, 
parascending, wind surfing, and sailing are all popular 
Gower also has ancient churches and castles. y 

Llancaiach Fawr, at Nelson, is a Living History Museum in a 
manor house of the 1500's. Costumed guides escort visitors: 

Llantrisant is the site of the Model House, a craft and design 
centre of excellence. art of 

Margam Abbey has a parish church that was originally ss} i 
the abbey of a monastery founded by Cistercian monks. Bi 
joining the church is a museum of early Christian stone ™ 
uments. Alongside lies Margam Country Park Fe, 

Neath has ruins of a castle built in the A.D. 1000s and a mona 
tery built in the 1100's. Nearby, in the beautiful Vale of Neat 
is Rheola Forest, which has many fine waterfalls j Non: 

Pontypridd has a Historical and Cultural Centre in an ol¢ j dis- 
conformist chapel, where visitors can see exhibitions an¢ 
plays depicting the town's history. park, @ 

Porth, in the Rhondda Valley, has the Rhondda Heritage a ia 
cultural centre based on a redundant ¢ olliery. A multime¢ by: 

presentation recreates the sights, smells, and sounds of a 9} 
gone era. ood 

Porthcawl, a popular tourist resort, has an old har bour a9 

beach, a golf course, and the largest caravan park in v 
Swansea has a rec ently developed Maritime Quarter and z al 

yacht haven. Nearby Mumbles is a popular holiday venu 
serves as the gateway to Gower. 


Land features. Glamorgan has two main regions—a 
plateau lying over the coalfield and a low-lying region 
along the coast. The coalfield plateau reaches more than 
450 metres above sea level in a number of places. Its 
highest point is Craig-y-Llyn, which reaches 600 metres 
about 10 kilometres west of the town of Aberdare in 
northern Mid-Glamorgan. Rivers flowing over the pla- 
teau have cut deep, steep-sided valleys. The coal mines 
and villages are located at the bottoms of these valleys, 
which all run from north to south. 

The lowland region in southern Glamorgan includes 
the Gower Peninsula and the Vale of Glamorgan. The 
peninsula is about 24 kilometres long. Cliffs along the 
coast form magnificent scenery of headlands separated 
by wide bays, and some fine sandy beaches at Mumbles 
on Swansea Bay. The region has been designated an 
Area of Outstanding Natural Beauty. To the north of the 
Gower (or Gwyr) peninsula is the Burry inlet, sur- 
rounded by marshes and mud flats. 

The Vale of Glamorgan is not really a vale at all. It is a 
plateau area, with low hills separated by the valleys of 
small rivers. The vale has good farmland. 

Rivers and lakes. The main rivers of eastern Glamor- 
gan are the Taff, the two Rhonddas, the Ely, and the 
Rhymney. In the western part of Glamorgan, the main 
rivers are the Loughor, Tawe, and Neath. Glamorgan’s 
river valleys have greatly influenced industrial develop- 
ment, because they offer good routes from the coalfield 
to the coast. 

There are no large natural lakes in Glamorgan. The 
biggest area of fresh water, Kenfig Pool, covers only 
about 28 hectares among the sand dunes between 
Porthcawl and Margam. 

Climate. The coastal lowlands and lower inland val- 
leys have a fairly dry climate. Cardiff has an average rain- 
fall of about 1,040 millimetres. At the highest points, the 
upland areas receive as much as 2,400 millimetres of 
rain each year. In the moorland areas of the extreme 
North, rainfall averages about 2,030 millimetres. The av- 
erage temperature for Glamorgan is 5° C in January and 
17° Cin August. The average temperatures in the north 
are rather lower than those on the coast, which has 
higher sunshine figures than the interior. 


History 


The earliest known inhabitant of Glamorgan was a 
man who lived in the Old Stone Age, between 18,000 
and 50,000 years ago. His skeleton was found in a cave 
Called Goat's Hole at Paviland, in southern Gower. 

Because of its location, invaders and settlers from 
other lands passed through the area. From 3000 B.C. on- 
Wards, there were three main waves of prehistoric set- 
X rs. First were New Stone Age people who built large 
Pay Monuments. Second were the Bronze Age “Beaker 

eople.” Third came the Iron Age Celts, whose language 
veloped into Welsh. 
inne Romans occupied the Glamorgan area and built 
dr s at Cardiff, Neath, and Loughor. The Romans with- 
an in the early A.D. 400s. Soon after the withdrawal of 

Romans, the Celtic missionary saints built monastic 
Schools in the area. 

The Vikings attacked the Glamorgan coast from the 
Robe Onwards. The Normans invaded Glamorgan under 

ert Fitzhamon, Earl of Gloucester, in the 1090s. They 
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built towns around their castles at Cardiff, Loughor, 
Neath, and Swansea. 

In 1536, the union of England and Wales was formal- 
ized by Act of Parliament. Glamorgan was a shire 
(county) from that date till 1974. It was greatly affected by 
the Methodist revival and the Industrial Revolution. In 
the 1800s, the coal and iron industries flourished 
around Merthyr Tydfil and Cardiff and Glamorgan’s pop- 
ulation greatly expanded. During the 1900s, these indus- 
tries declined, but new light industries have replaced 
them. 

Famous people associated with Glamorgan include 
the poet and scholar lolo Morganwg (1746-1826), who 
was born Edward Williams at Llancarfan, in South Gla- 
morgan. The poet Dylan Thomas was born in Swansea, 
and the film and stage actor Richard Burton was born at 
Pontrhydyfen, in West Glamorgan. 

Related articles in World Book include: 


Burton, Richard Port Talbot 
Cardiff Rhondda 
Gower Peninsula Swansea 
Merthyr Tydfil Thomas, Dylan 


Morganwg, lolo 


Gland is a tissue or organ that produces and releases a 
useful chemical substance. Glands are located in various 
places throughout the bodies of human beings and 
most other animals. The substances released by glands 
perform various functions. For example, some of these 
secretions help keep the skin moist. Others aid diges- 


Endocrine Exocrine 
glands glands 
Pineal gland 
Hypothalamus 


Organs that have 
both endocrine and 
exocrine functions 


Pituitary gland 
Lacrimal glands 
Salivary glands 
Thyroid gland 


Mammary glands (female) 


Adrenal glands 
Liver 

Pancreas 
Kidneys 
Stomach 

Small intestine 


Ovaries (female! 


Seminal vesicles (male) 
Prostate gland (male) 


Bulbourethral glands (male) - 


Testicles (male) 


or glands of the human body. The human body 
kome P y glands—endocrine and exocrine. Some organs 
have both types. This diagram shows some of the major glands. 
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tion. Still others regulate the growth and development 


of the body. 


Human beings have two chief kinds of glands—endo- 
crine glands and exocrine glands. These glands differ in 


their method of secretion. Endocrine glands release 
their secretions into the blood. Exocrine glands dis- 
charge their secretions into small ducts (tubes). The 


ducts lead to the outer surface of the skin and eyes, or 
to the interior surfaces of such organs as the stomach 


and the small intestine. 


Endocrine glands, also called ductless glands, help 


the nervous system regulate various body activities. 


These glands produce and secrete chemical substances 
called hormones, which travel through the blood to all 
parts of the body. After a hormone arrives at its tanget— 
that is, the organ or tissue it affects—it causes certain ac- 


tions to occur. 


Hormones regulate such body processes as growth 
and development, and reproduction. Hormones also co- 
ordinate the body's responses to stress and help keep 


the chemical composition of the blood within normal 
range. In addition, hormones regulate the process by 


which the body changes food into energy and living tis- 
sue. 

Most endocrine glands are organs and produce one 
or more hormones. Some of these glands consist of two 
or more parts, each of which secretes different hor- 
mones. Each of the two adrenal glands, for example, has 
two parts—the cortex, or outer layer, and the medulla, 
or inner layer. The cortex produces the hormones corti- 
sol and aldosterone. The medulla secretes the hor- 
mones adrenaline and noradrenaline. Some endocrine 
glands are simply made up of tissue that forms part of 
another organ, such as the kidneys, pancreas, small in- 
testine, and stomach. 

The pituitary gland is one of the most important en- 
docrine glands. It consists of two parts, the anterior lobe 
and the posterior /obe. The anterior lobe releases hor 
mones that regulate the secretions of many other endo- ' 
crine glands. For this reason, the pituitary is sometimes 
called the master gland. The anterior lobe of the pitu- 
itary is controlled by a part of the brain known as the hy- 
pothalamus. The hypothalamus secretes re/easing hor 
mones, which cause the anterior lobe to discharge its 


Function of secretion 


Major glands of the human body 
Endocrine glands 
Gland Secretion 
Adrenal Glucocorticoi i 
and, ids, particularly cortisol 
Mineralocorticoids, ul 
Z particularly 
Sex hormones, particularly androgens 
Adrenal Adrenali 
ee 
Noradrenaline 
Heart Atrial natriuretic factor 
Hypothalamus Adrenocorticotropin-releasing h 
Growth hormone-releasing (dal 
ponadotrop in-releesin hormone 
in-releasin 
Prolactin inhibiting inaa z 
Oxytocin, Vasopressin 
Somatostatin 
Kidneys Erythropoietin 
Renin 
Ovaries (females only) Oestrogens 
Progester 
Relaxin Sis 
Pancreas (islets of Insulin 
Glucagon 
Parathyroid glands Parathormone 
Pineal gland Melatonin 
Pondeay ae, anterior Adrenocorticotropic hormone (ACTH) 


Follicle-stimulating hormone (FSH) 


Luteinizing hormone (LH) 


in or et l 
rmone (TSH ap 


Prolactin 
Growth hormone (GH) 
ae 

inocyte-stimulating hor 
(MSH) gipit 


Help Sp sie metabolism, the process by which the body turns food into energy 
„and living tissue. Help the body adjust to stress. 
Stimulate kidneys to retain sodium and excrete potassium. 


Stimulate development of sexual characteristics, particularly in males. 


Prepares the body to deal with stress. Increases amount of sugar in the blood. 
Increases heart rate and blood pressure. 

Helps coordinate the body's response to stress. Causes blood vessels to contract 
and increases blood pressure. 


Stimulates kidneys to excrete salt. 


Stimulates secretion of ACTH by anterior ituitary. 

Stimulates secretion of oe jormone by anterior pituitary. 
Stimulates secretion of FSH and LH by anterior pituitary. 
Stimulates secretion of tropin by anterior pituitary. 
Controls secretion of prolactin by anterior pituitary. 

See Pituitary gland, posterior lobe of, in this table. 

Inhibits secretion of growth hormone by anterior pituitary. 


Stimulates production of red blood cells, in 
Reacts with a protein in the blood to produce angiotensin, a hormone that 
creases blood pressure, 


Stimulate development of female sex organs and sexual characteristics. Stimulate 
female sexual behaviour and regulate menstruation. 


Acts with oe: ns to li 4 
Pria binh ai a bad Diy ate menstruation. 


Decreases amount of sugar in the blood. 
Increases amount of sugar in the blood. 
noon amount of calcium in the blood. Decreases amount of phosphate = 


Lightens skin colour in some animals, Function in human beings uncertain: MAY 
help regulate sexual development and menstruation. 


Stimulates secretion of various hormones by adrenal cortex 


et growth of ovarian follicles in females and semeniferous tubules in 
Stimulates secretion of sex hormones b 

y ovaries and testes. 
Stimulates secretion of thyroxine by thyroid gland. 


Stimulates production of milk by mammary glands. 


Stimulates general 
Acton the central nervous sman P3 eu ate metabolism. 


Regulates amount of pigment in skin of certain animals, Function in human Be 


ings unknown, _— 


Eo 


hormones. The hypothalamus consists of nervous tissue. 
itforms the main link between the body's endocrine and 
nervous systems. 

Some endocrine glands are not controlled by the pi- 
tuitary or the nervous system. These glands, such as 
those that help maintain the normal chemical composi- 
tion of the blood, respond to changes in the amounts of 
various chemicals. For example, the parathyroid glands 
secrete parathormone when the amount of calcium in 
the blood drops below the normal level. Parathormone 
causes a rise in the calcium level of the blood. 

Diseases of the endocrine glands may cause them to 
secrete too much or too little of a hormone. Most cases 
of excess secretion result from tumours. Insufficient se- 
cretion occurs if a gland has been partly destroyed. This 
destruction may be caused by cancer, a decrease in the 
blood supply to the gland, or, in rare cases, infection. In 
many instances, the partial destruction of a gland results 
when the body's disease-fighting cells mistakenly attack 
healthy tissue. 


Gland 


Exocrine glands, unlike endocrine glands, do not 
empty their secretions into the blood. Instead, their 
products are carried by ducts to the surface of the skin 
or other organs. The secretions perform various func- 
tions. The sweat glands, for example, secrete fluids that 
help cool the skin. The sebaceous glands supply oil that 
lubricates the skin. The /acrima/ glands produce tears, 
which moisten the eyes. Other exocrine glands secrete 
substances that moisten and lubricate surfaces of or- 
gans within the body. Still others—glands that lie within 
the mouth, the stomach, and the intestine—help digest 
food. 

Certain exocrine glands secrete scents known as 
pheromones, which play an important role in communi- 
cation among individuals in many animal species. The 
role in human behaviour is more limited. See Phero- 
mone. 

Some exocrine glands consist of single cells. Others 
are made up of groups of tubes and sacs (baglike struc- 
tures). Most exocrine glands release their secretions in 
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Endocrine glands (continued) 
= Secretion Function of secretion 
sterio! O; i Stimulates muscles of uterus to contract during labour. Stimulates release of 
lab of Stores and erie milk by mammary glands. 
oxytocin and Vasopressin or antidiuretic hormone Stimulates kidneys to retain water. Causes blood vessels to contract. 
which are 
the hypo- 
falar? 
imi ptt Chorionic gonadotropin ‘Acts with other hormones to maintain lining of uterus during pregnancy. 
Stimulates changes in breasts of pregnant women. 
Placental lactogen somes ee a 
Small intestine creas, 
timulates secretion of digestive e S by pan 
Cholecystokinin (pancreozymin) pren release = bile A ma ipo os, CE pte eer by pancreas. 
Gastri tid inhibits secretion of gastric jui a 
Taa a iT peptide Stimulates secretion of water and electrolytes by the intestine. Causes blood 
5 vessels to dilate. 
Gastrin Stimulates secretion of digestive enzymes and hydrochloric acid by stomach. 
3 í h nt of male sex organs and sexual characteristics. Stimu- 
ales only) Androgens, particularly testosterone Stimulate developas en 
and Increases rate of metabolism. 


Thyroxine 
Triiodothyronine 


rease: of metabolism. 
sepede ahey of calcium in the blood. 


Bocrine glands 
=~ Secretion Function 
Tears Moisten the eyes. 
nee Bile Aids digestion and absorption of fats. 
rsing babies. 
In females on Milk Nourishes nursing 
Panero 5 Mucus Moistens and lubricates mucous membranes. 
Amylase Helps digest ae 
Sally Tosa Helps digest proteins. 
bac ej Sali Moistens and softens food and begins chemical breakdown of starches. 
iva 
= i Sebum Lubricates skin and hair. 
s, bulbo- Seminal fluid Nourishes sperm and promotes movement of sperm through urethra. 
alana, and prostate minal flui 
males oniy) 
Sweat gl And tntestine Digestive enzymes Help digest food. 
ips cool skin. 


S oO Oe 
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response to stimulation of local nerve endings. But the 
secretions of some exocrine glands are controlled by 
hormones. For example, gastrin, a hormone secreted by 
the stomach, stimulates certain exocrine glands to re- 
lease digestive juices. Exocrine glands, like endocrine 
glands, may be affected by various diseases that disrupt 
their secretions. 

Glandlike structures. The thymus, an organ in the 
chest, is often called a gland. This organ helps protect 
the body against disease. Some scientists believe the 
thymus produces and releases one or more hormones, 
but researchers have not identified these secretions. 
Certain groups of /ymph nodes, particularly those of the 
neck and armpit, are also called glands. But these struc- 
tures do not produce secretions. Like the thymus, lymph 
nodes form part of the body's system of defence against 
disease. 

Related articles in World Book include: 


Glands 

Adrenal gland Parathyroid gland 
Hypothalamus Pineal gland 
Kidney Pituitary gland 
Liver Prostate gland 
Mammary glands Testicle 
Pancreas Thyroid gland 

Diseases of glands 
Addison's disease 
Cretinism 
Diabetes 
Goitre 
Hypoglycaemia 

Other related articles 

Adrenaline Saliva 
ACTH Secretion 
Dwarf Skin (Hair, nails, and glands) 
Giant Stomach 
Hormone Tears 
Insulin Thymus 
Perspiration 


Glanders is a severe disease of horses and donkeys. It 
also occurs in dogs, goats, sheep, and sometimes in 
people. Cattle seem to be immune to it. Glanders is 
caused by the rod-shaped bacillus Actinobacillus mallei. 
This bacillus may lodge in almost any organ of the body. 
It spreads through nasal discharges and breaks in the 
skin. Glanders causes fever, loss of weight, swollen 
lymph glands, and nasal discharge. The disease also 
causes ulcers to form in the lining of the nose and in the 
lymph nodes. 

Infected animals can usually be detected by the ma/- 
lein test. In this test, products of the glanders bacillus 
are injected into the animal's eye. An inflammation of the 
eye covering with a pussy discharge occurs in diseased 
animals, 

Glanders is especially dangerous when many animals 
are collected together. Both mild and severe cases 
spread the disease. There is little immunity. Few in- 
fected animals recover from the disease. Farcy, a mild 
form of glanders, causes ulcers in the skin, nose, and 
lungs of infected animals. 

Glandular fever, also called infectious mononucleo- 
sis, is a mild infectious disease. It is most commonly 
caused by the Epstein-Barr (EB) virus, one of the herpes- 
viruses. As with any harmful infection, the body's im- 


mune system fights EB virus infection by activating large 
numbers of lymphocytes, a type of white blood cell. The 
disease gets its name from these mononuclear (single 
nucleus) cells. 

Glandular fever occurs most often in young adults but 
also strikes children and older people. Direct contact 
between people—kissing, for example—can spread the 
disease. The chief symptoms include chills, fever, sore 
throat, and fatigue. The disease is called g/andular fever 
because swelling occurs in the lymph “glands,” espe- 
cially those in the neck. Symptoms may also include an 
enlarged spleen, inflamed mouth and gums, skin rash, 
jaundice, and an enlarged liver. 

Depending on the seriousness of the case, most doc- 
tors recommend mild to complete bed rest for a glan- 
dular fever patient. The disease is not fatal, and most pa- 
tients recover within three to six weeks. 

Blood tests are used to diagnose glandular fever. Ina 
test used widely for many years, a sample of the pa- 
tient’s blood is mixed with sheep's blood. If the patient 
has the disease, the sheep's blood cells stick together. 
Newer, more sophisticated tests identify glandular fever 
by detecting specific antibodies formed in the blood to 
fight the EB virus. 

See also Herpesvirus; Epstein-Barr virus. 
Glanville, Ranulf de( ? -1190), wrote one of the 
earliest commentaries on medieval law. This work, . 
called Tractatus de Legibus et Consuetudinibus Regni 
Angliae (Treatise on the Laws and Customs of the King- 
dom of England), was written in the 1180s. It describes 
proceedings in the king's court. 

Glanville was born at Stratford St. Andrew, near Sax- 
mundham, Suffolk, England. He served as Sheriff of 
Yorkshire and then of Lancashire. In 1174, he captured 
King William the Lion of Scotland in a battle. Glanville 
became a judge and was chief justice (1180-1189) and 
adviser to Henry Il. When Henry died, Glanville was im- 
prisoned briefly. After his release, Glanville joined a crú- 
sade (holy war) and died at the siege of Acre (a city and 
port, now in northern Israel). 

Glaser, Donald A. See Bubble chamber. 
Glasgow (pop. 654,542) is a city and local government 
district. It is Scotland's largest city and the third largest 
city in the United Kingdom. Only London and Birming- 
ham have more people. The people of Glasgow are 
called Glaswegians. 

Glasgow City stands in the west of Scotland, at the 
tidal limit of the River Clyde. The city occupies a series 
of low hills, with higher hills to the north and south. Be 
hind the city lie two former Scottish counties—Lanark- 
shire, the heartland of Scottish heavy industry, and Ret 
frewshire, notable for its textile industry. Glasgow is one 
of Scotland's largest ports. 

The city is the principal administrative and commer 
cial centre of the west of Scotland and has extensive 
dormitory suburbs, where many of its business peop! 
and other workers live. Most of these communities are 


outside the district boundary, but within commuting is 


tance of the city centre. Glasgow City district has an are? 
of about 20,000 hectares. 
People and government 


Glasgow grew rapidly in the 1800s, Many people “i 
moved there from Lowland and Highland Scotland a 


rnd Many Jews and Italians also moved to the 
19505 re World War | (1914-1918). Since the late 
oe , Numbers of Indians, Pakistanis, and Chinese have 
ed there. 
— The majority of the city’s population are 
Rom s. However, Glasgow also has a substantial 
i an Catholic minority. 
on goverimani: Glasgow became a district of 
Janizatis e Pes under the local government reor- 
fer cra of 1975, The district took in parts of the for- 
low A of Lanarkshire. The chairman of the City of 
Ebethciy istrict Council has the title of Lord Provost. 
cated re a Region itself also has its headquarters lo- 
asgow. 


Economy 


as spk late 1700s to the 1960's, Glasgow developed 
heavy an and manufacturing centre and a region of 
Coal fields rol i Its location in the heart of the Scottish 
centre, Trado. to explain its rise as a manufacturing 
weaving, h itional industries were cotton-spinning and 
and Ra machinery and locomotive production, 

redging a engineering and shipbuilding. Extensive 
with tute construction made Glasgow a great port 
city’s prod nt docks and a busy harbour. Many of the 

ae ucts went for export. 

e city me on despite substantial government aid, 
Only a small i much of its industrial base. Today, it has 

Ost of the « though efficient, shipbuilding industry. 
industries other heavy industries have gone. Surviving 

ès include the manufacture of chemicals, sugar 


Machi 
inery and textiles, pump making, and whisky distill- 
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Buchanan Street is a pleas- 
ant pedestrian shopping area 
in Glasgow. Glasgow's resi- 
dents may also take leisurely 
strolls, free of the city’s busy 
traffic. 


ing. Many products are exported. Imports include 
maize, metals, petroleum, sugar, timber, tobacco, 
wheat, and wool. 

Glasgow is now more important in wholesale and re- 
tail trading and as an administrative and commercial 
centre than as a manufacturing community. It also 
houses the head offices of such organizations as the Na- 
tional Savings Bank and Britoil. 


Transport 


Glasgow has two main railway terminals, Glasgow 
Central and Glasgow Queen Street. Queen Street serves 
Edinburgh and the north, as well as busy electric subur- 
ban routes on the north of the Clyde. Central is the sta- 
tion for the electrified English services and lines to the 
old counties of Ayrshire, Renfrewshire, and Lanarkshire. 
The low-level link from Central to Lanarkshire has been 
modernized. 

Glasgow has had a narrow-gauge underground rail- 
way system since 1896. The trains run on a 10-kilometre 
circular route. In the late 1970s, the Glasgow under- 
ground was modernized. The modernization included 
extensive rebuilding of stations and rolling stock. A 
workshop at Govan provides maintenance and repair fa- 
cilities. 

The city has a motorway and expressway network and 
is linked with Edinburgh, Stirling, and the south by 
routes that are motorways for part of their course. The 
Strathclyde Passenger Transport Executive and the Scot- 
tish Bus Group provide extensive bus services in and 


around the city. 
Glasgow airport, near Renfrew, has regular flights to 
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most cities in Britain, and to some European destina- 
tions. It is also the centre for routes to the Highlands 
and Islands. Transatlantic services are handled by Prest- 
wick Airport. Train services operate to connect with 
steamer services on the Clyde and to Ireland via Stran- 
raer. 


Education and cultural life 


Education. Glasgow is an important educational cen- 
tre. It has two universities, Glasgow, which was founded 
in 1451, and Strathclyde, which was founded in 1964, 
though its history as an educational institution (as the 
Royal College of Science and Technology) goes back to 
1796. Strathclyde is now famous for its engineering de- 
partments and Glasgow for its law and medical schools, 
as well as for marine engineering. Glasgow University 
has links with Adam Smith, James Watt, and Joseph Lis- 
ter. Strathclyde University has been associated with the 
inventor John Logie Baird and the chemists James 
Young and Thomas Graham. 

Jordanhill College of Education is the largest teacher- 
training college in Scotland. The city also houses the 
Royal Scottish Academy of Music and Drama and a full 
range of local-authority colleges, including the degree- 
status Glasgow College of Technology. 

Glasgow has some excellent state schools, as well as 
some private schools, including Glasgow Academy. 

Cultural activities. Glasgow has excellent cultural fa- 
cilities. As a result, it was selected for honouring as 
“Glasgow— European City of Culture” in 1990. Coincid- 
ing with the celebrations was the opening of a new civic 
concert hall. 

Museums and art galleries. The Art Gallery and Mu- 
seum in Kelvingrove Park has a collection of armour and 
naturai history and archaeological exhibits. But it is best 
known for its outstanding collection of paintings, with 
examples of all the major European schools and British 
paintings from the 1600s to the present, with an empha- 


sis on Scottish art. One of its best known paintings is 
Christ of St. John of the Cross, by the surrealist painter 
Salvador Dali. 

Another distinguished art gallery is the Burrell Collec- 
tion of objets dart, including ceramics, furniture, paint- 
ings, silver, stained glass, and textiles. It is housed ina 
building that opened in Pollok Park in 1983, and is one 
of the finest of such collections in Europe. Other gal- 
leries include Pollok House, which has many Spanish 
paintings, and the Collins Gallery in the University of 
Strathclyde. The Hunterian Museum in the University of 
Glasgow contains magnificent works by such painters as 
Rembrandt and Rubens, and it also houses collections 
of such items as coins and manuscripts, as well as ar- 
chaeological exhibits. 

Glasgow's Transport Museum is one of the finest in 
Britain, with a superb collection of model ships. The 
People’s Palace, on Glasgow Green, has relics of the city 
from 1175 to the present. It includes items associated 
with Glasgow's hero, Sir Thomas Lipton, a tea merchant 
who made five attempts between 1899 and 1930 to win 
the America’s Cup. 

Theatres. Glasgow has three theatres and the Theatre 
Royal, Scotland's only opera house. This theatre is the 
headquarters of Scottish Opera and Scottish Ballet. The 
City Hall is the base for the Scottish National Orchestra. 
The city centre is well served with cinemas, and the Pa- 
vilion Centre is Scotland's principal venue for celebrity 
concerts. The city is also home of the large Scottish Exhi- 
bition and Conference Centre. 

Communications. Glasgow has the main Scottish 
studios of the BBC and the headquarters of Scottish 
Television, the independent television company serving 
much of Scotland. Glasgow also has a flourishing com 
mercial radio station, Radio Clyde. 

Two daily newspapers are printed each morning in 
Glasgow and one is printed each evening. The city also 
has two Sunday newspapers. 


The Burrell Collection in 
Pollok Park, Glasgow, houses 
the works of art collected by 
Sir William Burrell (1861- 
1958), a wealthy shipowner. 
The gallery opened in 1983. 
The Henry Moore sculpture 
foreground, is part of a trave! 
ling exhibition held in the 
grounds of the gallery during 
Glasgow's year as European 
City of Culture.” 


Railway 
Underground and 


tshirt and recreation. The city is home to five Scot- 
eene bs football teams—Celtic, Clyde, Partick Thistle, 
top the P ark, and Rangers. Celtic and Rangers regularly 
in ANS i the Division, and both have been successful 
lounded i ional football. Queen's Park, which was 
ium, Hai n 1867, owns Scotland's huge international sta- 
/ Hampden Park. 


Sightseeing in Glasgow 


“esr is world famous as a Victorian city. Two of 
ei =a Alexander Thomson (1817-1875) and 
tional re ennie Mackintosh (1868-1928), have interna- 
t essy Their buildings, especially Thomson's 
ate object treet Church and Mackintoshs Art School, 
BOIA pilgrimage. The most famous of all of 
On the sit uildings is the Cathedral, which was begun 
à Boyes a chapel founded by Saint Mungo in the 
othic ar, t is the finest example of pre-Reformation 
rchitecture in Scotland, though much of its or- 


Kilometres: 


namentation was removed in the 1500's by Presbyterian 
reformers. The Cathedral contains a particularly beauti- 
ful underground vault. 

Other fine buildings include Pollok House (1752), now 
a museum; Sir George Gilbert Scott's Glasgow Univer- 
sity (1870), which replaced the older building in the High 
Street; the Hunterian Museum (1807) in the University 
grounds; and the internally exuberant City Chambers 
(1888), which dominate the central George Square. Fine 

arks include the Botanic Gardens, Victoria Park (with a 
notable fossil grove), and Queen’s Park. Glasgow Zoo is 
on the outskirts of the city. The sail “Doon the Watter” is 
still a feature of Glasgow in summer. 

On the south bank of the River Clyde is a 40-hectare 
show site. It was reclaimed and redeveloped for the 
1988 British Garden Festival. Around Glasgow is some 
beautiful countryside, including the Campsie Fells and 
Kilpatrick Hills, while the famous Loch Lomond and the 
Trossachs, a beautiful wooded gorge made famous by 
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Glasgow 


Glasgow has been a manufacturing centre since the Industrial Revolution. The city retains some 
traditional industries, such as shipbuilding, /eft. However, many heavy industries have been re- 


placed by light industries, such as computer manufacture, right. 


the writer Sir Walter Scott, lie near the city (see Loch Lo- 
mond; Trossachs). 


History 


The name Glasgow is said to come from the Celtic 
word Cleschu, which probably means the dear green 
place. Glasgow was originally a religious settlement. It 
was founded, according to tradition, by Saint Mungo in 
A.D. 543. It rose to importance after receiving its charter 
in the 1100's. The building of the cathedral led to Glas- 
gow becoming a major religious centre. 

After the building of the city’s first bridge over the 
Clyde in 1285, Glasgow began to eclipse its neighbour, 
Rutherglen, as a trading centre. Glasgow's significance 
increased further with the foundation of its university in 
1450. 

Glasgow expanded rapidly after Scotland and Eng- 
land were united in 1707. It became a major centre for 
the tobacco, sugar, and cotton trades of the American 
colonies and the West Indies. The “Tobacco Lords” of 
Glasgow dominated European tobacco trading in the 
second half of the century. 

The deepening of the River Clyde, which made Glas- 
gow a major port, also stimulated its shipbuilding indus- 
try. Europe's first commercial steamboat, the Comet, 
sailed from Glasgow in 1812. The city’s marine engineers 
developed a commanding technical lead. Ship-owning 
and export-linked industry helped to make Glasgow the 
second city of the Empire in the late 1800's. Cotton- 
spinning and weaving formed the basis of a thriving tex- 

tile industry. Production of the machinery used in textile 
manufacture helped boost Glasgow's heavy engineering 
industries. The city’s population increased 10 times dur- 
ing the 1800's as a result of the expansion of the heavy 
industries which attracted workers. 
During World War I (1914-1918) and World War II 


(1939-1945), Glasgow became a storage centre for arms 
and ammunition. In World War II, the city’s docks and 
shipyards were major targets for German air raids. The 
city's history during the 1900's has been largely one of 
decline. For a long time, the city was notorious for its 
high population density and poor housing. The transfer 
of some families to nearby towns and the creation of 
new towns at Cumbernauld and East Kilbride have 
brought the population down from a peak of nearly 11 
million in 1951. Even so, high unemployment and urban 
deprivation remain serious problems, particularly in the 
postwar housing estates of Drumchapel, Castlemilk, an 
Easterhouse. During the 1970's and 1980's, investment in 
new private housing and extensive renovation of exist 
ing buildings improved Glasgow's appearance. s 

Famous people associated with Glasgow include Sit 
Thomas Lipton, who as well as being a yachtsman was 
also founder of a chain of grocery shops, and James p 
die, the playwright. Sir Harry Lauder’s music-hall song 
belong to Glasgow” is perhaps one of the best-known 0! 
Scottish songs. 


Related articles in World Book include: ie 
Baird, John Logie Mackintosh, Charles Renn 


Clyde, River New town 
Football, Association Smith, Adam 
Graham, Thomas Strathclyde Region 
Lipton, Sir Thomas J. Watt, James 


Lister, Sir Joseph Young, James 

Glasgow, University of, is the second oldest ua 
sity in Scotland. It has faculties in arts, divinity, engine 
ing, law, medicine, social sciences, science, and veteri 
nary medicine. The enrolment is about 11,000. The 
university was founded in 1451 by William Turnbull, 
bishop of Glasgow. In 1870, the university moved from 
its original site on High Street to its present location in 
the west end of the city. 


Window glass 


Optical glass 


laboratory glassware 
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Paese heita in making hundreds of products that are part 0 
ove show some of the many uses of this valuable material. 
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Glass į 

Serna of the most useful materials in the world. 
iving as d actured substances add as much to modern 

inexpensive r, glass; Yet few products are made of such 

ica sand tail raw materials. Glass is made chiefly from sil- 
Onate) di or silicon dioxide), soda ash (sodium car- 

Glass ha limestone (calcium carbonate). 

jars, Peo ie er Food is preserved in glass 

glasses, w te liquids from glass tumblers called 

ings are bs ows in homes, schools, and office build- 

glass. Most modern vehicles have glass wind- 


189 


Glass 


Glass-ceramic cookware 


The Spirit of Glass by Dominick Labino 


Art glass 


f modern everyday life. The photo- 


screens and windows. People with sight problems wear 
eyeglasses. Scientists use glass test tubes, containers, 
and thermometers. They have glass lenses in their mi- 
croscopes and telescopes. 

Besides being useful, glass is also ornamental. Ever 
since people learned how to make glass, they have used 
it as an art material. 

Glass can take many different forms. It can be spun 
finer than a spider web. But glass can also be moulded 


into a telescope lens or mirror weighing many tons. It 
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can be stronger than steel, or more flimsy than paper. 
Most glass is transparent. Glass can also be coloured to 
any desired shade. 


Kinds of glass 


When people speak of glass, they ordinarily mean a 
transparent, shiny substance that breaks rather easily. 
They may think of the glass in windows and the glass 
used in eyeglasses as being the same material. Actually, 
they are not. There are many kinds of glass. Several im- 
portant kinds of glass and their uses are discussed in 
this article. 

Flat glass is used chiefly in windows. It is also used 
in mirrors, room dividers, and some kinds of furniture. 
All flat glass is made in the form of flat sheets. But some 
of it, such as that used in car windscreens, is reheated 
and sagged (curved) over moulds. 

Flat glass can be classified as sheet, plate, and float 
glass. Sheet glass is used in windows in homes. Plate 
glass and float glass have an extremely clear, smooth 
surface. They are used where exceptionally clear and ac- 
curate vision is needed, such as in car windscreens and 
display windows. 

Glass containers are used for packaging food, bev- 
erages, medicines, chemicals, and cosmetics. Glass jars 
and bottles are made in various shapes, sizes, and col- 
ours. Many are for common uses, such as soft-drink bot- 
tles or jars for home preserving. Others are made from 
special glass formulas to make sure there will be no 
contamination or deterioration of blood plasma, se- 
rums, and chemicals stored in them. See Bottle. 

Glass-ceramics are strong materials that are made 
by heating glass to rearrange its atoms into regular pat- 
terns called crystals. These crystalline materials can 
withstand high temperatures, sudden changes in tem- 
perature and chemical attack. They are used in a wide 
variety of products, including heat-resistant cookware, 
turbine engines, chemical and electronic equipment, 
and nose cones of guided missiles. 

Speciality glasses include many types of glass in- 
vented since 1900. Until that time, almost all the glass 
used was flat glass, glass containers, optical glass, and 
decorative glassware. Below, you will find descriptions 
of 23 important speciality glasses. 

Laminated safety glass is a“ sandwich’ made by com- 
bining alternate layers of plastic material and flat glass. 
The outside layer of glass may break when struck by a 
flying object, but the plastic layer is elastic and so it 
stretches. The plastic holds the broken pieces of glass 
together and keeps them from flying in all directions. 
Laminated glass is used where broken glass might 
cause serious injuries, as in car windscreens. 

Bullet-resisting glass is thick, multilayer laminated 
glass. This glass can even stop heavy-calibre bullets at 
close range. Bullet-resisting glass is heavy enough to ab- 
sorb the energy of the bullet, and the several plastic lay- 
ers hold the shattered fragments together. Such glass is 
used in banks, military tanks and aircraft. 

Tempered safety glass, unlike laminated glass, is a 
single piece that has been given a special heat treat- 
ment. It looks, feels, and weighs the same as ordinary 

glass. But it can be up to five times as strong. Tempered 
glass is used widely for all-glass doors in shops, for the 
side and rear windows of cars, and for other special 


purposes. It is hard to break even when hit with a ham- 
mer. When it does break, the whole piece of glass col- 
lapses into small, dull-edged fragments. 

Coloured structural glass is a heavy plate glass, avail- 
able in many colours. It is used in buildings as an exte- 
rior facing, and for interior walls, partitions, and table 
tops. 

‘oval glass has small particles in the body of the glass 
which disperse the light passing through it, making the 
glass appear milky. The ingredients necessary to pro- 
duce opal glass include fluorides (chemical compounds 
containing fluorine). This glass is widely used in lighting 
fixtures and for tableware. 

Foam glass, when it is cut, looks like a black honey- 
comb. It is filled with many tiny cells of gas. Each cell is 
surrounded and sealed off from the others by thin walls 
of glass. Foam glass is so light that it floats on water, like 
cork. It is widely used as a heat insulator in buildings, on 
steam pipes, and on chemical equipment. Foam glass 
can be cut into various shapes with a saw. 

Glass building blocks are made from two hollow halt 
sections sealed together at a high temperature. Glass 
building blocks are a good insulator against heat or cold 
because of the dead-air space inside. Laid together like 
bricks in large panels, glass blocks form walls that pro- 
vide privacy but transmit light. 

Heat-resistant glass is high in silica and usually com 
tains boric oxide. It expands very little when heated, soit 
can withstand great temperature changes without crack 
ing. This quality is necessary in chemical and cooking 
ware, and in other industrial and domestic equipment: 

Laboratory glassware includes beakers, flasks, test 
tubes, and special chemical apparatus. It is made from 
heat-resistant glass to withstand severe heat shock 
(rapid change in temperature), and also because this 
glass is much more resistant to chemical attack than of 
dinary glass. - 

Glass for electrical uses. Glass has certain properti 
which make it useful in electrical applications: transpāf 
ency, ability to resist heat, resistance to the flow of elec- 
tricity, and ability to seal tightly to metals without crack 
ing. Because of these properties, glass is used in el 
light bulbs and for picture tubes in television sets. 

Heat-conducting glass. Ordinary glass serves as an 
excellent insulator against electricity, rather than a coni 
ductor of it. However, glass can be sprayed with a thin; 
almost invisible coating of certain chemicals. This film 
will conduct enough electricity to heat the glass, even 
though the glass itself does not carry any current. Thls 
fact makes it practical to manufacture electrically heal®® 
car rear windows. s 

Glass optical fibres are specially coated glass fibres 
that can be bent to transmit light around corners or 
areas too small for a light bulb. They are used in contra 
board displays and some types of medical instruments: 
Thin, extremely pure optical fibres can transmit tele- 
phone and television signals over long distances. See 
Fibre optics. 

Glass tubing is used to make fluorescent lights, neon 
signs, glass piping, and chemical apparatus. Glass tu 
ing is made from many different kinds of glass andin 
many sizes. 

Fibreglass manufacture has grown to an enormorr 
industry worldwide, since its development in the 19. 


fach fibre is a fine but solid rod of glass, often less than 
one-twentieth the width of a human hair. These tiny 
strands can be loosely packed together in a wool-like 
mass for heat insulation. They also can be used like 

wool or cotton fibres to make glass yarn, tape, cloth, 

and mats. Fibreglass has many uses. It is used for electri- 
cal insulation, chemical filtration, and firefighters’ suits. 
Combined with plastic, fibreglass can be used to make 
car bodies and boat hulls. Fibreglass is a popular curtain 
material because it is fire-resistant and washable. See Fi- 
breglass. 

Radiation-absorbing and radiation-transmitting glass 
can transmit, modify, or block heat, light, X rays, and 
other types of rays. For example, ultraviolet glass admits 
the tanning rays (ultraviolet rays) of the sun, but blocks 
out part of the heat. Other glass transmits heat rays 
freely but passes little visible light. Polarized glass cuts 
out the glare of brilliant light. One-way glass is specially 
coated, sometimes in narrow strips, so that a person can 
look through a window without being seen from the 
other side. See Polarized light. 

Optical glass is used in eyeglasses, microscopes, 
telescopes, camera lenses, and many less-familiar in- 
struments used in factories and laboratories. The raw 
materials must be pure, so that the glass can be made 
almost flawless. The painstaking care required for pro- 
ducing optical glass makes it expensive compared with 
other kinds of glass. See Glasses; Lens; Microscope; 
Telescope. 
oe one is an optical glass containing small 
Pa of substances that enable the glass to generate 
=e t beams efficiently. One substance commonly used 
"ae glass is the element neodymium. Researchers 
nthe glass lasers in an attempt to harness nuclear 
ag me joining of atomic nuclei) as a source of com- 
shy ly useful amounts of energy. In their experi- 

d , powerful glass lasers heat hydrogen atoms until 

rogen nuclei fuse. 
rte glass” is used principally for coated camera 
that sit eyeglasses. The coating is a chemical film 
2h uces the normal loss of light by reflection. This 

a, he light to pass through the glass. 
ae A chromic glass darkens when exposed to ultravi- 
o on becomes clear again when the rays are re- 
Mei otochromic glass is used for windows, sun- 

FAEN and instrument controls. 
light PS paypal glass can be exposed to ultraviolet 

pion p heat so that any pattern or photograph can 
ihe bb juced within the body of the glass itself. Since 
oki ‘ographic print then becomes an actual part of 

Egs a will last as long as the glass itself. 
iat, emical glass is a special composition of pho- 

creas it glass that can be cut by acid. Any design can 
ae uced on the glass from a photographic film. 
Was an en the glass is dipped in acid, the exposed 

és od eaten away, leaving the design in the glass in 
can be aioe By this means, lacelike glass patterns 
Pima toed fluoride glass is an extremely transpar- 

ransmi af eing developed for use in optical fibres that 

“edn light. In optical fibres, infrared light 

Sol-Gel etter over distance than visible light 
tective glass is a highly porous glass used as a pro- 

Coating on certain solar collectors and as an in- 
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sulating material. To make Sol-Gel glass, workers dis- 
solve the ingredients in a liquid. They then heat the liq- 
uid. The liquid evaporates, leaving behind small parti- 
cles of glass. Heating these particles fuses (joins) them to 
form sheets of Sol-Gel. The temperatures involved in 
Sol-Gel processes are lower than those needed to make 
ordinary glass. 


Recipes for making glass 


Glass is made in somewhat the same way that a cook 
makes toffee. The glassmaker generally mixes together a 
large amount of silica sand and small amounts of soda 
ash, limestone, and other materials to give the glass spe- 
cial qualities. The other ingredients may include a/umina 
(aluminium oxide), salt cake (sodium sulphate), and lead 
oxide. The glassmaker heats the mixture, or batch, ina 
furnace until it is a syrupy mass. The mixture melts at 
1427 °C to 1593 °C, depending on its composition. When 
the mass cools, it becomes glass. 

Soda-lime glass is the kind of glass used for flat 
glass, most containers and electric light bulbs, and 
many other industrial and art objects. More than 90 per 
cent of all glass made is soda-lime glass. It has been 
made of almost the same materials for hundreds of 
years. The composition is about 72 per cent silica (from 
sand), about 13 per cent sodium oxide (from soda ash), 
about 11 per cent calcium oxide (from limestone) and 
about 4 per cent minor ingredients. Soda-lime glass is 
inexpensive, easy to melt and shape, and reasonably 
strong. 

Soda-lead glass, commonly called crystal or lead 
glass, is made by substituting lead oxide for calcium 
oxide and often for part of the silica used in soda-lime 
glass. Soda-lead glass is soft and easy to melt. It is much 
more expensive than soda-lime glass. Soda-lead glass 
has such valuable optical properties that it is widely 
used for the finest tableware and art objects. In addition, 
lead oxide improves the electrical properties of glass. 

Borosilicate glass is a heat-shock resistant glass, 
better known by such tradenames as Pyrex and Kimax. It 
contains about 80 per cent silica, only 4 per cent sodium 
oxide, 2 per cent alumina, and nearly 13 per cent boric 
oxide. Such glass is about three times as heat-shock re- 
sistant as soda-lime glass, and is excellent for chemical 
and electrical uses. This glass makes possible such 
products as baking ware and glass pipelines. 

Fused silica glass is a highly heat-shock resistant 
glass that consists entirely of silica. It can be heated to 
extremely high temperatures and then plunged into ice- 
cold water without cracking. Fused silica is very expen- 
sive because exceptionally high temperatures must be 
maintained during production. It is used in laboratory 
glassware and optical fibres. 

96 per cent silica glass resists heat almost as well as 
fused silica, but is less expensive to produce. It consists 
of a special borosilicate composition that has been 
made porous by chemical treatment. The pores shrink 
when the glass is heated, leaving a smooth, transparent 
surface. 

Coloured glass gets its colouring from certain ox- 
ides that are added to the glass. For example, one part 
of nickel oxide in 50,000 produces a tint that may range 
from yellow to purple, depending on the base glass. 
One part of cobalt oxide in 10,000 gives an intense blue. 
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materials used to make glass are mixed together and then melted in huge furnaces. The 
pie tarere by ane methods, depending on the type of product being made. The 
diagram below shows the (1) blowing, (2) pressing, and (3) drawing methods. The shaped pieces 
are put into an annealing oven, where they are reheated and then cooled to strengthen the glass. 


Cullet 


Sand, soda, lime Cullet is waste glass or recy: 
the chief <p ot cled glass that is added to aid: 
in making glass. the melting process. 


aso pas 


— 


See 


<= 


glass bottles. Gobs of molten glass are dropped into | Pressing glass dishes. Gobs of molten glass are dropped into 


Blowing 

moulds. Air blows the glass into a bottle-like shape. Next, the 
glass is flipped over and blown into its final shape. The bottle is 
then cooled slightly on a plate and annealed. 


Dc a a Drawing ve 


5 


Drawing glass tubing. A stream of molten glass is drawn 
around a rotating cylinder. Air blown through the cylinder 
causes the glass to form a continuous tube. The finished tubing 
passes through the annealing oven and is then cut into pieces. 


Red glasses are made with gold, copper, or selenium 
oxides. Many other beautiful colours can be produced 
in glass with other chemicals. 


How glass is made 


No other kind of factory looks like a glass plant. Huge 
bins, or silos, hold the raw materials for glassmaking— 
the sand, soda ash, limestone, and borax. These materi- 
als are dry powders that look much alike, but can pro- 
duce greatly different results. Giant roof ventilators and 
huge stacks release the terrific heat required to melt 
these powders to a white-hot liquid. At the hot end of 
the glass plant are the furnaces. 

Mixing. The principal raw materials come to the glass 
plant in railway cars and are stored in large silos. After 


< spread and fill the mould. The dish is cooled slightly, removed 4 
| from the mould by suction; and moved into the annealing over 


moulds, A plunger presses down on the glass, forcing it to 


Annealing oven 


Drawing flat glass. Sheets of molten glass are drawn intoa 
float bath containing molten tin. Imperfections are melted outo 
the glass as it floats in an even layer on the tin. The finish 
sheet is then annealed and cut into smaller sheets. 


they are carefully weighed and mechanically mixed i p 
the proper proportions, the glassmaker adds cullet. © 
let is either recycled glass or waste glass from a prev! 
ous melt of the same kind of glass. Adding 5 to 40 per 
cent cullet to the new batch of glass uses materials ti 
otherwise would be wasted. The addition of cullet as® 
reduces the amount of heat needed to melt the new 
batch of raw materials. Sometimes, glassmakers pro" 
duce a new batch of glass entirely from cullet. After mi 
ing, the batch goes to the melting units in batch cars, i 
hoppers, or on conveyor belts. 

Melting. In early times, the batch was melted ee 
fractory pots (small clay pots) that were generally in 
by wood fires. Special refractory pots today hold ve ah a 
1,400 kilograms of glass. They are heated by gas OF h 


anda single furnace may contain 6 to 20 pots. Small 
quantities of optical glass, art glass, and speciality glass 
are still made in refractory pots. 

Larger quantities of glass are made in furnaces which 
are called day tanks, because the process that goes on 
in them takes about 24 hours. The day tank is filled with 
raw materials, the glass is melted, and all the glass is 
used before the furnace is filled again. Day tanks can 
hold 1 to 3.5 metric tons of glass. 

Most glass is melted in large furnaces called continu- 
ous tanks, The largest continuous tanks can melt 360 to 
540 metric tons a day for the production of flat glass. 
From 45 to 270 metric tons of container glass can be 
melted daily. Smaller continuous tanks are used to pro- 
duce most other glass products. The operation is contin- 
uous, The raw materials are fed into the loading end as 
rapidly as molten glass is removed from the working 
end. The loading, melting, and working go on from the 
time the fires are first lighted until they are extinguished 
at the end of a period called a campaign. Often a cam- 
paign lasts as long as 10 years. The length of a campaign 
almost always is determined by the time it takes the re- 
fractory brick walls of the furnace to wear out from the 
heat and friction of the glass. 


How glass is shaped and finished 


There are four main methods of shaping glass: blow- 
ing, pressing, drawing, and casting. After the shaping 
Process, annealing is used to restore the strength of the 
glass. Tempering and other finishing techniques may 
also be used to further strengthen the glass. 

Blowing. Offhand glass blowing, or blowing glass 
without the use of moulds, is an art about 2,000 years 
A hollow iron blowpipe, 1.2 to 1.5 metres long, is 

ipped in molten glass, some of which sticks to the 
Pear-shaped end of the blowpipe. A worker blows 
a into the pipe until the glass bulges out and forms 
aa a bulb. The glass bulb can be squeezed, 
thay ed, twirled, and cut. From time to time, the 
t er reheats the glass to keep it soft. When the red- 
glass has been given its final shape, it is broken 


Ps 
‘ony 
the ber 


a bottles move from the blowing machine onto a 
ttle: elt, which carries them to an annealing oven. There, 
s are cooled and reheated to strengthen the glass. 
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from the pipe. Glass can also be blown in iron moulds— 
by hand or by machinery. 

Pressing is accomplished by dropping a hot gob of 
glass in a mould, then pressing it with a plunger until it 
spreads and fills the inside of the mould. To be pressed, 
an article must be of such a shape that the plunger can 
be withdrawn. Baking dishes, glass blocks, lenses, and 
ash trays often are pressed. Again, as with blowing, 
pressing can be done by hand or by machinery, with 
single or multiple moulds. Press-and-blow machines use 
a combination of the pressing and the blowing methods 
to form the article. Many glass containers are made by 
these machines. 

Drawing is the method used for shaping flat glass, 
glass tubing, and fibreglass. Almost all flat glass pro- 
duced today is float glass. It is shaped by drawing a 
wide sheet of molten glass into a furnace containing a 
bath of molten tin. This furnace is called a float bath be- 
cause the glass “floats” in an even layer on the perfectly 
smooth surface of the molten tin. Heating in the float 
bath is carefully controlled to melt out any roughness in 
the glass. Because glass turns solid at a higher tempera- 
ture than tin, it can be moved from the molten tin for 
further cooling. When flat glass is shaped in a float bath, 
both sides come out with a brilliant finish that requires 
no grinding or polishing. 

Glass tubing is made by drawing a stream of molten 
glass around a rotating cylinder or cone called a man- 
drel. Air blowing through the mandrel causes the glass 
to form a continuous tube. Fibreglass is made by draw- 
ing molten glass through tiny holes in the bottom of the 
furnace. 

Casting was used to make the disc for the 508- 
centimetre mirror of the Hale telescope at the Palomar 
Observatory in California, U.S.A. The casting process in- 
volves filling moulds with molten glass, either by pour- 
ing the glass from ladles or directly from the furnace, or 
by draining the glass from the bottom of the furnace. 
Casting is used in the production of architectural glass 
pieces, art glass, and laser glass. 

Lampworking is a method of reshaping glass into 


y flat glass products, such as the 
iten glass has been dropped 
d is being pressed into shape by plungers. 


Pressing machines shape fairl 
roasting pans shown above. Mol 


into moulds anı 


Drawing glass is the method used to shape flat glass and glass tubing. The sheet 
of flat glass shown above has been shaped in a tank of molten tin and then an- 
nealed. The finished sheet is being moved to a machine that will cut it into smaller 
sheets. In the scene shown on the right, a stream of molten glass is being drawn 
from the furnace onto a rotating cylinder that shapes glass tubing. 


new forms after it once has cooled. Lampworkers reheat 
various kinds and sizes of glass tubing and rod over a 
blowtorch fired by gas and oxygen. Then they can bend, 
twist, stretch, and seal the softened glass into a variety 
of objects. In this way, they make miniature animals, 
vases, sailing ships, glass eyes, scientific equipment, 
and parts for incandescent lamps and various kinds of 
industrial equipment. Lampworkers produce many small 
parts for the electrical, chemical, and medical industries 
on high-speed automatic machines by reworking the 
softened glass. 

Annealing is a process that removes the stresses and 
strains remaining in glass after shaping. Most glassware 


is annealed just after it has been formed. If it is not an- 
nealed, glass may shatter from tension caused by un- 
even cooling. Annealing is carried out by reheating the 
glass and gradually cooling it according to a planned 
time-and-temperature schedule. See Annealing. 
Tempering is a process in which a glass article that 
is already formed is reheated until almost soft. Then, 
under carefully controlled conditions, it is chilled sud- 
denly by blasts of cold air or by plunging it in oil or cef 
tain chemicals in a liquid state. This tempering treal 
makes the glass much stronger than ordinary glass. 
Testing. In almost every glass factory, engineers 
often test samples taken directly from the furnaces, t0 


Blowing glass without the use of moulds involves several ste 
into an iron blowpipe that has been dipped in molten glass, 
shape of a bowl. The rim of the bowl is shaped by cutting the molten 
centre, The glass blower works the bowl into its final shape, right. 


ps. First, a worker blows gently 
left. This piece is being blown into the 


glass as the pipe is turned, 


make sure the glass is of good quality and has the de- 
sired properties. Samples of the ware are also tested for 
sie, proper annealing, and other qualities. 


How glass is decorated 


Several preliminary finishing operations are often 
necessary before glass articles can be decorated. Excess 
glass must be removed from blown ware. In hand oper- 
ations, the glass is cut off while it is still soft. Sometimes 
the glass piece is revolved in front of an intensely hot 
gas flame. The sudden expansion of the hot, narrow 
band of glass revolving opposite the flame makes it 
break off from the cooler glass next to it. In other cases, 
the ware may be supported upside down, even hotter 
flames are applied, and the glass melts and separates. 
The weight of the extra glass makes it drop into a cullet 
bin, from which it is sent back to the furnace to be used 
again. The extra glass also can be cut off by scoring (cut- 
ting) the glass piece with a diamond or steel wheel, and 
then snapping off the excess glass with sudden pres- 
sure. If the severed (cut) edges of the glass article are 
not smooth enough, they may be polished with fine 
abrasives, or with flames in a fire-polishing machine. 

Etching. Hydrofluoric acid and some of its com- 
pounds are the only chemicals that readily dissolve 
glass. Glass articles dipped in, or sprayed by, these 
chemicals are said to be etched. Depending on glass 
composition, concentration of fluorides, and time, an 
ttched-glass surface may be rough, frosted, and almost 
opaque, or it may have a translucent, soft, satiny-smooth 
paeeeee. The interiors of electric light bulbs are 
=H with this satiny finish. Pitchers, water tumblers, 
Th art glass often are etched with intricate designs. 
bind are first painted with a resist (acid-resistant chemi- 

to protect the parts of the glass outside the desired 
peti Then acid eats away the unpainted surface of 
be glass, leaving the pattern. A brilliant acid polish can 
made by combining hydrofluoric and sulphuric acid. 
Fery blasting gives glass a translucent surface, 
a is usually rougher than that obtained by etching. 
alge air blows coarse, rough-grained sand 
den the glass, often through a rubber stencil, to form 
et labels on chemical ware are often sand- 
glass . Lighting ware, ovenware, and plate and window 
are frequently decorated by sandblasting. 
Gai is a process of wearing away considerable 
‘ite es of the original glass by holding it against re- 
i ed ewe or carborundum wheels. The worker 
ois tty ei previously marked on the article. The 
Y pol y be quite deep. The original lustre is restored 
ishing with very fine abrasives. 
sion she engraving permits the fullest expres- 
towing es artist's creations in glass—delicate, detailed, 
sions, - Pas etd faithfully reproduced in three dimen- 
process i ny masterpieces in glass are engraved. The 
A nvolves the painstaking cutting of glass with 
S of abrasive-fed copper wheels. 
Gn be decorations. Coloured enamels and lustres 
nia the ied to glass by hand painting, by decalcoma- 
screen oe of transferring decals), or by the silk- 
ated to =a process. When these decorations are 
and thus b e proper temperature, they fuse to the glass 
Pitchers Woes part of the article. Tumblers, jugs, 
, lighting ware, novelties, and many other glass 
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ing, above, involves heating finished glass and re- 
shaping it by hand. Craftworkers often use this process to create 
miniature animals and other small glass objects. 


products are decorated in this way. See Decal; Enamel; 
Silk-screen printing. 


History of glass 


times. Before people learned to make glass, 
they had found two forms of natural glass. When light- 
ning strikes sand, the heat sometimes fuses the sand 
into long, slender glass tubes called fulgurites, which 
are commonly called petrified lightning. The terrific heat 
of a volcanic eruption also sometimes fuses rocks and 
sands into a glass called obsidian. In early times, people 
shaped obsidian into knives, arrowheads, jewellery, and 
money. See Obsidian. 

We do not know exactly when, where, or how people 
first learned to make glass. It is generally believed that 
the first manufactured glass was in the form of a glaze 
on ceramic vessels, sometime in the 3000s B.C. The first 
glass vessels were produced about 1500 B.C. in Egypt 


ving, above, can produce ornate three- 


wheel engra’ 


Cop A 
dimensional designs in glass. Glass engravers cut into the sur- 


face of the glass with rotating copper wheels of various sizes. 
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and Mesopotamia. The glass industry was extremely 
successful for the next 300 years, and then declined. It 
was revived in Mesopotamia in the 700s B.C. and in 
Egypt in the 500s B.C. For the next 500 years, Egypt, 
Syria, and the other countries along the eastern Medi- 
terranean Sea were glass manufacturing centres. 

Early glass manufacture was slow and costly, and it 
required hard work. Glass blowing and glass pressing 
were unknown, furnaces were small, the clay pots were 
of poor quality, and the heat was hardly sufficient for 
proper melting. But glassmakers eventually learned how 
to make coloured glass jewellery, cosmetics cases, and 
tiny jugs and jars. Those people who could afford them 
—the priests and the ruling classes—considered these 
glass objects as valuable as jewels. Soon the merchants 
learned that wines, honey, and oils could be carried and 
preserved far better in glass than in wood or clay. 

The blowpipe was invented by an unknown person 
about 30 B.C, probably along the eastern Mediterranean 
coast. This invention removed glass from the luxury list. 
Glass manufacture became important in all the countries 
under Roman rule. In fact, the first four centuries of the 
Christian Era may justly be called the First Golden Age 
of Glass. The glassmakers of this time knew how to 
make a transparent glass, and they did offhand glass 
blowing, painting, and gilding. They knew how to build 
up layers of glass of different colours and then cut out 
designs in high relief. The celebrated Portland vase, 
which was probably made in Rome about the beginning 
of the Christian Era, is an excellent example of this art. 
The vase is regarded as one of the most valuable glass 
art objects in the world. 

The Middle Ages. Little is known about the glass in- 
dustry between the decline of the Roman Empire and 
the 1200s. Glass manufacture had developed in Venice 
by the time of the Crusades, and by 1291 an elaborate 
guild system of glassworkers had been set up. Equip- 
ment was transferred to the Venetian island of Murano, 
and the Second Golden Age of Glass began. Venetian 
glass blowers created some of the most delicate and 
graceful glass the world has ever seen. They perfected 
Cristallo glass, a nearly colourless, transparent glass, 
which could be blown to extreme thinness in almost any 
shape. From Cristallo, they made intricate lacework pat- 
terns in goblets, jars, bowls, cups, and vases. In the 
1100s and 1200s, the art of making stained-glass win- 
dows reached its height throughout Europe. 

By the late 1400's and early 1500's, glassmaking had 
become important in Germany and other northern Euro- 
pean countries. Manufacturers there made chiefly con- 
tainers and drinking vessels. Northern forms were heav- 
ier, sturdier, and less clear than Venice's Cristallo. 
During the late 1500s, many Venetians went to northern 
Europe, hoping to earn a better living. They established 
factories there, and made glass in the Venetian fashion. 
A new type of glass that worked well for copper-wheel 
engraving was perfected in Bohemia (now the Czech Re- 
public) and Germany in the mid-1600s and a flourishing 
industry developed. 

Glassmaking became important in England during the 
reign of Elizabeth I (1558-1603), By 1575, English glass- 

makers were producing Venetian-style glass. In 1674, an 
English glassmaker named George Ravenscroft patented 
a new type of glass in which he had changed the usual 


Important dates in glass development 


c. 3000 B.C. The first manufactured glass was made in the form 
of a glaze on ceramic vessels. 

c. 1500 B.C. The first vessels entirely of glass were made. 

c. 30 B.C. The blowpipe for blowing glass was invented. 

c. A.D.50 The first window glass was manufactured. 

c. 900 Glass industries flourished in Persia and Iraq. 

c. 1300 Venetian glass blowers began to dominate glassmak- 
ing. 

1535 The first glass produced in the Western Hemisphere was 
made at Puebla de los Angeles in Mexico. 

1674 George Ravenscroft in England patented lead glass. 

1688 Plate glass was produced by casting by Louis Lucas in 
France. This led to the wide use of mirrors. 

1790 Good optical glass was made by Pierre-Louis Guinand in 
France, by stirring glass in melting pots. 

1879 The bulb for Thomas Edison's electric light was blown by 
Fred Douerlein of Corning Glass Works in New York, 
USA. 

1902 A machine to draw a continuous sheet of glass was devel- 
oped by Emile Fourcault of Belgium. 1 

1903 Laminated glass was invented by Edouard Benedictus in 
France. 

1904 An automatic bottle-making machine was invented by Mi- 
chael J. Owens in Toledo, Ohio, U.S.A. 

1908-1917 Sheet window-glass drawing machine was invented 
by |. W. Colburn, and developed by Libbey-Owens Sheet 
Glass Co. in Charleston, West Virginia, U.S.A. 

1912-1915 Heat-shock resistant borosilicate glass (trademark 
Pyrex was developed by Eugene C Sullivan and William 
C Taylor of Corning Glass Works. 

1920 Polarized glass was invented by Lewis W. Chubb of West- 
inghouse Electric Co., East Pittsburgh, Pennsylvania, USA 

1926 A fully automatic machine to blow electric-light bulbs was 

developed by Corning Glass Works. 

Mass production of safety glass was developed by 

Libbey-Owens Glass Company. 

1926 A machine to draw sheet glass directly from the furnace 
was developed by Pittsburgh Plate Glass Co. (now PPG In 
dustries, Inc.), U.S.A. 

1930 Insulated window glass (7hermopane) was invented by 
C D. Haven in the United States. the. 

1931-1938 Fibreglass was developed by the Owens-Illinois 
Glass Company (now Owens-Illinois, Inc.) and Corning 
Glass Works. s 4 

1939 96 per cent silica glass was developed by Harrison Hoo! 

and Martin Nordberg of Corning Glass Works. 

Foam glass was developed by Pittsburgh Corning Corp: 

Photosensitive glass was developed by S. D. Stookey 0 

Corning Glass Works. 

Photochemical glass was developed by Corning Glass 

Works. inois 

1955 Lightweight glass solder was developed by Owens-lllin 

Glass Co. (now Owens-Illinois, Inc). m 

Glass-ceramic crystalline materials (trademark Pyroceré 


were developed by S. D. Stookey of Corning Glass wo 


1926 


1942 
1947 


1951 


1957 


1959 Float process for continuous production of flat glass En 
daelopsd by Pilkington Brothers, Ltd., in St. Helens, Eng 
and. r 

1961 Laser glass was invented by Elias Snitzer of the American 
Optical Corp. s 

1962 Chemically tempered glass was developed by Corning 
Glass Works. 


1964 Photochromic glass was developed by W. H. Armistead 
and S. D. Stookey of Corning Glass Works. j 

1970 Optical fibres suitable for communications were aa 

oped by D. B. Keck, R. D. Maurer, and P. C. Schultz 0 

Corning Glass Works. chal 

Heavy metal fluoride glass was discovered by Miche 

Poulain of the University of Rennes, France. 

Scientists in Marcoule, France, incorporated nuclear 

waste into special glass for storage. 

1980 Transparent glass-ceramic cookware was intro 
Corning Glass Works. 


1974 


1978 
duced by 
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An Egyptian glass bottle of the 18th 
dynasty (1570-1300 B.C.) was shaped by 
winding glass rods of various colours 
around a sand mould. 


ii This glass, called /ead glass, contains a 
arge amount of lead oxide. Lead glass, which is espe- 
cially suitable for use in optical instruments, caused 
English glassmaking to prosper. 
ne glasses or goblets of this time often had dec- 
Woo. stems. The ba/uster stem, made in the early 
bubbi, was decorated with knobs of glass. Sometimes 
thet of air and coloured threads were twisted into 
€ stems to form decorative spirals. Enamelling was 
foe in the middle 1700s in England, and Nailsea 
rot was made near Bristol, in southwestern England. 
ag cutting was also popular in the 1700s, and glass 
fecha achieved richly decorative effects. Glass cutting 
1700. the reached their peak in Ireland during the late 
eta e town of Waterford, in southeastern Ireland, 
leass, a centre of excellence and many beautiful 
light Aa: made with the whole surface cut to reflect 
nth aterford glass remains popular today. 
ity ie early 1800's the greatest demand was for win- 
gi Nee At that time window glass was called crown 
spinnin was made by blowing a bubble of glass, then 
abum g it until it was flat. This left a sheet of glass with 
Preity i crown, in the centre. By 1825, the cylinder 
cess, m ao replaced the crown method. In this pro- 
er, pis vent glass was blown into the shape of a cylin- 
side, Whe the cylinder cooled, it was sliced down one 
arge sh en reheated, the cylinder opened up to form a 
plate gl eet of thin, clear window glass. In the 1850s, 
ucts be ass was developed for mirrors and other prod- 
Bottles ang a high quality of flat glass. j 
Utthe n. and flasks were first used chiefly for whisky, 
ers of a echbecgpie industry soon used large num- 
appear ottles. The screw-top jar for home preserving 
ed in 1858, By 1880, commercial food packers 


The Corning Museum of Glass, 
Coming, New York 


The Corning Ewer is a fine example of 
Islamic glassware. The vessel, probably 
made during the A.D. 900s, has elaborate 
designs carved in relief. 
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British Museum, 
London 


The famous Portland Vase is one of 
the most valuable glass art objects in the 
world. It was probably made in Rome at 
the beginning of the Christian Era. 


began to use glass containers. Glass tableware was used 
in steadily increasing quantities. The discovery of petro- 
leum and the appearance of the kerosene lamp around 
1860 led to a demand for millions of glass lamp chim- 
neys. All these developments helped to expand the mar- 
ket for glass. 

Modern glassmaking. After 1890, the development, 
manufacture, and use of glass increased so rapidly as to 
be almost revolutionary. The science and engineering of 
glass as a material are now so much better understood 
that glass can be hand tailored to meet an exact need. 


Detail of an illustration from Encyclopédie, ou Dictionnaire Raisonné des 
‘Sciences. des Arts, et des Métiers, edited by Denis Diderot about 1765 


Glassmakers of the 1700's worked around a furnace that held 
pots of molten glass. Workers in the factory shown above are 
gathering molten glass onto pipes and blowing it into shape. 
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Types of art glass 


Art glass is glassware made solely or partly for its beauty. Numerous people collect such glass- 
ware because it is beautiful and, in many cases, because it also is old or rare. This section de- 


scribes some of the kinds of art glass valued by collectors. 


Cylindrical drinking glass with enamel decoration; 
Corning Museum of Glass. Corning, New York 


Bohemian tumbler from 1574 


Baccarat glass. The glass works at Baccarat, France, pro- 
duced some of the best cut glass made in Europe in the 1800s. It 
also made paperweights with millefiori (floral) ornaments and 
other designs embedded in clear glass. Baccarat glass is still 
being produced. Today, it includes specially designed crystal 
sculptures, as well as bowls, table service, and vases. 

Bohemian glass. Beginning in the mid-1500s, large amounts 
of decorative glassware were produced in Bohemia and Silesia, 
which are regions of Eastern Europe. The glassware often was 
ornamented with enamelled castles, people, and animals. Cas- 
per Lehmann, a gem cutter in Prague, is credited with starting 
glass engraving in Bohemia in 1609. 

Bristol blue glass is a lead glass which contains the blue 
colouring agent zaffre. It was made in many parts of England 
from the mid-1700s to the mid-1800s. The zaffre was imported 
through the port of Bristol, which gave the glass its name. The 
best known Bristol blue wares are sets of decanters and condi- 
ment bottles. 

Burmese glass was produced by the Mount Washington 
Glass Company of New Bedford, Massachusetts, U.S.A. begin- 
ning in 1885, The surface of some of the glass was given a dull 
satin finish by treating it with acid. Burmese glass ranges in col- 
our from salmon-pink to lemon-yellow. 

Calcedonio glass is a coloured glass that resembles veined 
stones such as onyx and agate, It was made in Venice in the 

1400's and 1500's, and in Bohemia and England in the 1800s, 

Cristallo glass was the typical clear, thin glass the Venetians 
developed in the mid-1400s or early 15005, Its beauty depended 
on the blower's shaping skills. The glass is slightly grey. 

Crystal glass contains a high percentage of lead oxide, 
which causes light rays to refract (bend). For this reason, crystal 
glass is widely used in optical instruments. But it is also used in 
making tableware and art objects. The first crystal glass was pat- 
ented in England by George Ravenscroft in 1674. 

Daum glass. The Daum company of Nancy, France, is an im- 
portant producer of modern art glass. Daum glass includes table 
services, bowls, vases, lamps, and crystal sculptures. Most of 
the pieces are of clear crystal. Some of them are decorated with 
applied, lightly coloured crystal. 

Gallé glass was produced by the French glassmaker Emile 
Gallé in the late 1800s and early 1900's. Gallé made decorative 
items, including vases and bowls, out of coloured or uncol- 
oured glass. He created raised animal, floral, and other designs 
on these objects by carving through an outer layer of glass to 
one of another colour. 


Burmese lamp from the late 1800's 


Corning Museum of Glass, The Art institute of Chicaga 
Corning, New York 


Winged goblet from about 1600 


Lace glass, or latticinio, is a Venetian type of glass maa 
the 1500s. It has fine lacelike patterns of white glass containe 
in a body of clear glass. a 

Lalique glass was the creation of French jeweller René y 
Lalique, who set up a glass factory in 1910. Lalique used glass 
interior decoration. The most famous Lalique works are art a6 
pieces from the 1920s, mainly in the form of lamps. Lalique g ass 
is still produced today. d 

Leerdam glass is the best-known glass made today in b 
Netherlands. The Royal Leerdam company, located in Leerdam; 
near Gorinchem, produces a fine crystal and a clear, colou 
glass in shades of blue, grey, green, purple, and yellow. The 
company also makes one-of-a-kind pieces called Unica. 


ft; 
Goblet by George Ravenscroft r 
Corning Museum of Glass. Cornii 


English goblet from the 1670's 


g, New york 


Corning Museum of Glass, 
Corning, New York 


Gallé glass with dragonfly design 


5 Mercury glass, or silvered glass, was made in the United 
tates from the 1850s to the 1880's. The glass was given a silvery 
appearance by pouring a mercury alloy between the thin inside 
and outside walls of a piece of glassware. The opening then was 
sealed to make the piece airtight. 
Serr glass, or opal glass, is an opaque white glass widely 
hh, or tableware. Milk glass pieces include covered dishes 

at have a statue of a chicken, rabbit, or other animal on the lid. 
oe glass, which means glass of a thousand flowers, 
prod rst made by the early Egyptians and Romans, and still is 
Hes a today. Tiny coloured glass rods are arranged in bun- 
is Rin then fused together with heat. When the piece of glass 
i across, it has a design like that of many small flowers. This 

e of glassware frequently has been used for paperweights. 


Si 
teuben bowl with swan design 
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Nailsea glass was made in the late 1700 and in the 1800s at 
Nailsea, England. It was often decorated with loops and stripes 
of coloured glass. The best-known type was the witch ball. 
Witch balls were used as stoppers on pitchers and jars. Super- 
stitious people sometimes hung them in windows to ward off 
witches. 

Orrefors glass is produced in Orrefors, Sweden. The Orre- 
fors Company is a major producer of modern art glass. Some 
Orrefors designers have emphasized engraving in their designs. 
Orrefors glass includes Arie/ glass, in which air bubbles form a 
design in layers of coloured or uncoloured glass. 

Sandwich glass was made by the Boston and Sandwich 
Glass Company of Sandwich, Massachusetts, U.S-A, from 1825 
to 1888. The company produced many kinds of glassware but is 
best known for its pressed glass. Some people mistakenly be- 
lieve that all pressed glassware of the 1800's was Sandwich 
glass. But in reality, many companies made pressed glass in 
large quantities. 

Satin glass was made by many companies in the late 1800s. 
Its surface has a satiny appearance. This appearance is caused 
by treating the glass with the fumes of hydrofluoric acid. 

Steuben glass is the most famous art glass made in the 
United States today. The Steuben Glass Company was founded 
in 1903 at Corning, New York, by an Englishman named Freder- 
ick Carder. The only glass used by the company today is a heavy 
lead crystal that is sparkling, transparent, and almost free from 
imperfection. Most Steuben pieces are entirely handmade and 
are either completely unadorned or decorated with copper- 
wheel engravings. 

Stiegel glass was made by Henry William Stiegel from 1763 
to 1774 in Lancaster County, Pennsylvania, U.S.A. He made good 
colourless glassware, as well as glass objects in a wide variety 
of colours. Stiegel applied patterns to the glass by moulding, 
enamelling, and engraving. 

Favrile glass was made by Louis Comfort Tiffany 
from 1893 to 1933 in Corona, Long Island (now part of New York 
City). This glass is iridescent with rich colours that range from 
deep blue to purple and from green to yellow-gold. Some 
pieces were decorated by carving through one layer down to 
that of another colour. The surface has a silky appearance. 

Waterford glass, which is famous for its fine crystal, is made 
in Waterford, Ireland. It was made from 1783 to 1851, when pro- 
duction ended, Production was resumed in 1952. 

Wistar glass, or South Jersey glass. In 1739, Caspar Wistar 
built a glassworks in Salem County, New Jersey, U.S.A. The 
county later became a centre of production for many small glass 
factories, and it remained so for a number of years. Wistar glass 
is green or amber, of the type used in common bottles. It is dec- 
orated with bands, swirls, and threads of applied glass. 


Corning Museum of Glass, Corning, New York 


Wistar sugar bowl 
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(text continued from page 197) 

Any one of thousands of compositions may be used. 
Machinery has been developed for precise, continuous 
manufacture of sheet glass, tubing, containers, bulbs, 
and a host of other products. 

New methods of cutting, welding, sealing, and tem- 
pering, as well as better glass at lower cost, have led to 
the use of glass in completely new fields. These include 
the use of glass for pipe lines, cooking ware, building 
blocks, and heat insulation. 

Ordinary glass turns brown when it is exposed to 
atomic radiation, so glass companies developed a spe- 
cial nonbrowning glass for use in observation windows 
in nuclear energy plants. More than 9 metric tons of this 
glass are used in windows in one nuclear energy plant. 
Car manufacturers in 1953 began building cars with 
fibreglass-plastic bodies. These materials are now used 
in architectural panels to sheathe the walls of buildings. 
They are also used to make the hulls of boats and such 
products as missile radomes (housing for radar anten- 
nas). 

Other types of glass have been developed which turn 
dark when exposed to light and clear up when the light 
source is removed. These photochromic glasses are 


| 
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Irish artist Evie Hone (1894-1955) is famous for her work in 
stained glass. She designed this window depicting the Ascen- 
sion for the Roman Catholic church at Kingscourt, in County 
Cavan, Republic of Ireland. 


Corning Museum of Glass, Corning, New York 


Stained-glass windows have been used for decoration since 
the 1000's. This window was created by Louis C Tiffany, who be- 
came a leading American glassware designer in the late 18008. 


used in glasses that change from clear to dark when 
worn in sunlight. 

During the late 1960s, glass manufacturers estab- 
lished collection centres where people could return 
empty bottles, jars, and other types of glass containers: 
The used containers are recycled—that is, broken up 
and then melted with sand, limestone, and soda ash to 


Glass terms 


Bait is the tool dipped into molten glass to start any drawing 
operation. 

Blister is a large gas bubble that is an imperfection in the glass 
Blow-over is a thin-walled bubble formed above a hand-blown 
mould to make it easier to crack off. 

Checks are cracks, imperfections in the glass. y 
Cord is an imperfection that appears as long strings of differ 
composition from the main body of the glass. 

Doghouse is the place where the batch is fed into a furnace: 
Feeder is a mechanical device for producing and delivering 
gobs to a glass-forming unit. . 
Fire-over is to allow a melting unit to idle at operating tempera 
ture. 

Gaffer is the person in charge of a shop of glass blowers. 
Gather is a gob, or blob, of glass collected on the end of a 
blowpipe. J 

Glory hole is an opening in a small furnace used to reheat glass 
in handworking. $ 
Marver is a flat plate, usually metal, on which a gather of glas 
is rolled, shaped, and cooled. b 
Moil is the glass remaining on a punty, or blowpipe, after 4 g 
has been cut off for pressing, or after a piece of ware has bee 
blown and cracked off. 

Pontil, or Punty, is a solid iron rod, about the size of a blow- 
pipe, used to carry and manipulate small amounts of glass. T: 
Seed is a small gas bubble that is an imperfection in the ga 
Stone is any nonglassy material imbedded in the glass. It I$ i 
imperfection. ai 
Teaser is a worker who regulates the fires and the loading © 
the batch into a furnace. —_— 


ent 


make glass for new containers. Glass can be recycled 
easily because it does not deteriorate with use or age. 
Glass recycling conserves raw materials. It also reduces 
the energy costs involved both in excavating raw materi- 
als and in melting glass. Also, if glass is not recycled, it 
contributes to waste disposal costs. 

Today, there is increasing interest in glass recycling. 
Some communities have mechanized systems that sort 
glass and other reusable materials from household 
waste. Countries with high rates of glass recycling in- 
clude the Netherlands and Switzerland. 

In the 1970s, fibre-optics were developed for use as 
light pipes in laser communication systems. These pipes 
maintain the brightness and intensity of light being 
transmitted over long distances. Types of glass that can 
store radioactive wastes safely for thousands of years 
were also developed during the 1970s. 


The glass industry today 


Most countries of the world have glass industries. For 
many years, Germany was the major source for optical 
glass, for laboratory glassware, and Christmas tree orna- 
ments. By the mid-1900's, glass manufacturers had 
learned how to make optical glass on a commercial 
scale. They also began making laboratory glassware in 
large amounts and using machines to blow Christmas 
tree ornaments. Beautiful art glassware is made in many 
countries, including Belgium, France, Italy, the Nether- 
lands, and Sweden. 

Related articles in World Book include: 
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above, 7a places are used in car pollution control devices, 

stances we convert poisonous exhaust gases to harmless sub- 
. With use, the device turns from brown to black. 
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Stained glass Tiffany, Louis Window 
Telescope Tempering Wire glass 
Outline 


I. Kinds of glass 

A. Flat glass 
B. Glass containers 
C Glass-ceramics 
D. Speciality glasses 

ll. Recipes for making glass 
A. Soda-lime glass 
B. Soda-lead glass 
C. Borosilicate glass 

Ill. How glass is made 


D. Fused silica glass 
E. 96 per cent silica glass 
F. Coloured glass 


A. Mixing 
B. Melting 

IV. How glass is shaped and finished 
A. Blowing E. Lampworking 
B. Pressing F. Annealing 
C Drawing G. Tempering 
D. Casting H. Testing 

vV. How glass is decorated 
A. Etching D. Copper-wheel 
B. Sandblasting engraving 
C Cutting E. Fired decorations 


VI. History of glass 
vil. The glass industry today 


Questions 
How is glass etched? 
How is glass coloured? 
What is lampworking? 
What is the difference between annealing and tempering glass? 
In what different ways can glass be decorated? 
Who made the first good optical glass? 
What is radiation-absorbing glass? Invisible glass? 
What ingredients make up soda-lime glass? 
How is glass blown? 
What is sandblasting? 
What is fibreglass? How was glass first made? 
Glass, Philip (1937- ), is an American composer. 
His works combine elements of rock music, the music 
of Africa and India, and classical Western music. In the 
late 1960's, Glass and fellow American composers Steve 
Reich, La Monte Young, and Terry Riley began to com- 
pose in a musical style called minimalism, which uses 
repeated short patterns of music with complex rhythmic 
variations but simple harmonies. 

In 1968, Glass formed a chamber music group, the 
Philip Glass Ensemble, consisting of amplified instru- 
ments. Glass himself performs on electronic keyboards. 

Glass frequently collaborates with artists in dance, 
film, and drama. With playwright and director Robert 
Wilson, he created the opera Finstein on the Beach 
(1976). The opera is loosely based on the life of scientist 
Albert Einstein. Akhnaten (1984), another Glass opera, 
deals with an Egyptian pharaoh and religious reformer 
of the 1300's B.C. Glass and composer Robert Moran col- 
laborated on The Juniper Tree (1985), an opera based on 
one of Grimm’s Fairy Tales. Glass’s film scores include 
Mishima (1974) and Powaqgatsi (1985). Glass collabo- 
rated with choreographer Jerome Robbins in Glass 
Pieces (1983). Glass set 21 poems by American poet Alan 
Ginsberg to music in Hydrogen Jukebox (1990). 

Glass was born in Baltimore, Maryland. As a child, he 
studied the flute at the Peabody Conservatory of Music 
in Baltimore. He later attended the Juilliard School of 
Music in New York. In Paris, Glass worked briefly with 
the Indian musician Ravi Shankar, who strongly influ- 


enced his music. 
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Glass-ceramics. See Glass (Glass-ceramics). 

Glass lizard is the name of certain legless lizards. 
Glass lizards are found in southeastern Europe, Africa, 
Asia, the southern and eastern United States, and Mex- 
ico. They grow about 60 centimetres long, not including 
their tail, which can be twice as long as their body. The 
tail is very fragile and can easily be broken off by ani- 
mals that prey on the lizards. The broken tail wriggles 
and may attract the attacker's attention, allowing the liz- 
ard to escape. Glass lizards are active at twilight and 
during the night. They live on the ground, and they can 
burrow in loose earth. Glass lizards lay eggs. In some 
species the female guards them until they hatch. 


The glass lizard has no legs. Like many other kinds of lizards, it 
can shed its tail when attacked and grow a new one again. 


Glass lizards may be mistaken for snakes and are 
sometimes called g/ass snakes. But unlike snakes, glass 
lizards have movable eyelids, external ear openings, and 
breakable tails. These lizards eat insects, snails, and 
other lizards. 

Scientific classification. Glass lizards belong to the family 
Anguidae, genus Ophisaurus. 

Glasses are a pair of lenses held in place in front of the 
eyes by a frame. People wear glasses chiefly to correct 
faulty vision. Most corrective glasses are prescribed by 
an eye specialist. Many people occasionally wear 
glasses that do not require a prescription: these include 
sunglasses and safety glasses. Such glasses can be pur- 
chased without consulting an eye specialist. 

No one knows when or where people first wore 
glasses. Europeans probably began wearing them in the 
1200's. Marco Polo, an Italian trader and traveller, re- 
ported that he saw people wearing glasses in China 
about 1275. The demand for glasses used for reading in- 
creased after printed books started to become available 
in the late 1400s. 

During the 1500's, people also began using glasses 
for clearer distance vision. In 1784, the American scien- 
tist and statesman Benjamin Franklin invented bifocals. 
Bifocals have two-part lenses—one part for reading and 
one for distance vision. 

Prescription glasses help the eye focus light rays 
correctly. To form a clear image, the eye must focus 
light rays on the retina, the area at the back of the eye- 
ball. If light rays do not focus on the retina, a blurred 
image results. Common focusing problems that can be 
corrected by glasses include myopia, longsightedness, 


presbyopia, strabismus, and astigmatism (see Eye 
(Defects of the eyel). 

Myopia, also called shortsightedness, results if the 
light rays reflected from distant objects focus before 
they reach the retina. Shortsighted people can see 
nearby objects clearly, but distant ones are blurred. 
Concave lenses, which are thinner in the middle than at 
the edges, correct myopia. See Myopia. 

In longsightedness, also known as hyperopia, the 
light rays reflected from nearby objects reach the retina 
before focusing. Longsighted people generally can see 
distant objects clearly, but nearby ones appear blurred. 
Convex lenses, which are thicker in the middle than at 
the edges, correct hyperopia. See Longsightedness. 

Nearly all people develop presbyopia some time dur- 
ing their 40's. This condition results in the loss of the 
ability to focus on near objects. People with presbyopia 
require convex lenses for reading and for close work. 

Some children develop strabismus, commonly called 
squint. in strabismus, the eyes look in different direc- 
tions. Many cases of strabismus result from extreme 
longsightedness. In such cases, glasses that correct the 
longsightedness enable the eyes to look in the same di- 
rection. Without the help of glasses, one eye may grow 
weaker and weaker. See Strabismus. 

Astigmatism results when light rays meet in two 
places within the eye, producing blurred, misshapen 
images. In most cases, astigmatism occurs because the 
cornea, the transparent covering of the coloured part of 
the eye, has an uneven shape. Cylindrical lenses correct 
astigmatism. See Astigmatism. 

Glasses may have single-focus, bifocal, or trifocal 
lenses. A single-focus lens has one focal point—thatis, 
all light rays that pass through the lens meet at one 
point. In a bifocal lens, the top of the lens has a different 
focal point than the bottom. The top part is used for dis- 


An eye examination determines whether a person needs i 
glasses. By testing how well this girl can see letters of differen 
sizes on a screen, this school nurse can advise whether she 
should see an eye specialist for a new prescription. 
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Glasses have single-focus, bifocal, or trifocal lenses. A single- 
focus lens has one focal point. A bifocal lens has two focal 
points—one for distance vision and one for near vision. A trifo- 
cal lens adds a third focal point, for middle-distance vision. 


tance vision and the bottom part for near vision. A trifo- 
cal lens has a third focal point in the middle of the lens. 
This part of the lens enables a person to see objects at 
in-between distances. 

How glasses are prescribed and made. Glasses 
are prescribed on the basis of an eye examination made 
byan ophthalmologist or an optometrist. An ophthal- 
mologist is a doctor who specializes in treating eye 
problems. An optometrist examines the eye, diagnoses 
Problems, and prescribes glasses. Optometrists are not 
medically qualified. 
dee light rays enter the eye, they are refracted (bent). 
iia part of the examination called the refraction, 
oa ap thalmologist or optometrist measures how 
Ui more or less each eye needs to refract light rays 
differs them on the retina. The patient looks through 
pas ent lenses, and the examiner then writes a pre- 

iption for those that provide the best vision. 

Pe lenses for glasses are made by skilled craft- 
he de who shape them according to the prescription. 
arn fits the lenses into a frame chosen by the 
ive na also adjusts the frame to fit the patient prop- 
tic. Sea comfortably. Lenses are made of glass or plas- 
hice may be impact resistant. Such glasses do not 

Non rom moderately sharp blows. 
ife Serescription glasses may be purchased without 
ERA raminatigii and are sold at many shops. Sun- 
ana : ave tinted glass or plastic lenses that reduce 
ies comfort from sunlight and glare. Dark grey 
é Seah best, but green and brown lenses are also 
a e. Many sunglasses contain polarized plastic 
aces “page filter out the glare reflected from flat sur- 
extrem eg Polarized light), Safety glasses are made of 
ties f ely strong glass or plastic. They prevent eye inju- 

rom chemicals or from fragments of metal and 
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other materials. Many industries require workers to 
wear such glasses. Some people purchase nonprescrip- 
tion glasses that have magnifying lenses. Such glasses 
are used for reading. 

See also Contact lens; Lens. 

Glasshouse Mountains rise east of the Blackall 
Range in southeastern Queensland, Australia. They lie 
from 56 to 80 kilometres north of Brisbane. Geologically, 
they are known as volcanic plugs. There are 11 main 
peaks. Captain James Cook named the mountains in 
1770 because their steep cone-shaped outlines re- 
minded him of glasshouses. 

Glassware. See Glass. 

Glasswort is one of several species of plants that 
grow in salt marshes around the world. The glasswort 
grows from 10 to 50 centimetres high and has jointed, 
fleshy green stems that appear naked. The stems turn 
red or purple in the autumn. The leaves are small and 
look like scales. The tiny flowers grow at the joints in 
groups of three. 

In some countries people eat glassworts. The young 
shoots of the Australian glasswort, also called so/and, 
can be pickled. The shoots of the European marsh sam- 
phire can also be pickled and the fleshy stems eaten like 
spinach. 

Glassworts contain large amounts of potash (potas- 
sium carbonate). The plants were once used in the mak- 
ing of glass and soap. 

Scientific classification. Glassworts belong to the goose- 
foot family, Chenopodiaceae, genus Salicornia. The Australian 
glasswort is S. australis; marsh samphire is $. herbaceae. 
Glastonbury, an English town, is famous in history 
and in the legends of King Arthur. It lies in southwestern 
England in the county of Somerset. For location, see 
England (political map). Glastonbury is the largest town 
in the district of Sedgemoor, which has a population of 
about 93,000. According to tradition, the early Christian 
Joseph of Arimathea founded England's first Christian 
Church in Glastonbury. The ruins of an abbey, founded 
in the A.D. 700s, lie in the town. The town’s history 
makes it popular with tourists. Glastonbury's chief indus- 
tries are the processing of sheepskins and the manufac- 
ture of sheepskin goods. See also Arthur, King; Joseph 
of Arimathea. 

Glauber’s salt is a chemical compound of sodium 
sulphate and water. The large, transparent crystals lose 
their water and become a white powder when exposed 
to air. Many mineral waters, sea-water, and the mineral 
thenardite contain Glauber's salt. It also forms part of a 
laxative called Hunyadi Janos. Glauber's salt has been 
used as a laxative since the 1600's. It was named after the 
German chemist Johann Rudolf Glauber, who first pre- 
pared it for use in medicine. See also Salts. 
Glaucoma is an eye disease characterized by in- 
creased pressure of the fluid within the eye. Glaucoma 
is a leading cause of blindness worldwide. 

The clear, watery fluid inside the eye is produced by 
cells behind the iris. The fluid circulates between the 
lens and the cornea, providing nourishment to these tis- 
sues. Normally, the fluid drains through tiny channels 
into the blood vessels leading away from the eye. If a 
blockage occurs at any point in the fluid’s pathway, pres- 
sure within the eye increases, producing glaucoma. 
Blindness results when this pressure destroys the optic 
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nerve, which connects the back of the eye to the brain. 

The most common type of glaucoma is open-angle 
glaucoma, also known as simple or chronic glaucoma. It 
occurs mainly in people over 40 years old and is usually 
inherited. It often advances unnoticed because it does 
not cause pain or other obvious symptoms. The person's 
vision may slowly narrow until he or she is blind. There 
is no cure for this type of glaucoma, but most cases can 
be controlled with drugs. A doctor may also form a new 
drainage pathway for the eye's fluid through surgery or 
by using a high-energy light from a /aser. 

Another type of glaucoma, known as closed-angle 
glaucoma, congestive, or acute glaucoma, may occur 
suddenly and at any age. Symptoms include seeing rain- 
bowlike rings around lights, redness of the eye, and se- 
vere pain in the eyes and forehead. Blindness results un- 
less the person is immediately treated with drugs, 
surgery, or laser therapy. 

Secondary glaucoma sometimes occurs as a result of 
other disorders or conditions. These include internal in- 
flammation of the eye, diseases of the lens of the eye, in- 
jury to the eye, or complications of eye surgery. A doc- 
tor can usually cure such glaucoma by treating the 
underlying disorder. Buphthalmos is a rare form of 
childhood glaucoma. A congenital condition, it requires 
early threatment to prevent severe visual handicap. 

See also Eye (Glaucoma). 

Glauconite is a bright green mineral that looks like 
tiny flakes of the mineral mica, or small lumps of clay. 
Nearly pure glauconite, called greensand, is used as a 
water softener. Chemically, glauconite is a hydrous 
(water-containing) silicate of potassium and iron. It may 
have been formed originally from biotite (a dark- 
coloured mica), but other minerals, and even organic 
matter, may change into glauconite. Glauconite is slowly 
forming from seawater. 

Glauconite is valuable to geologists for dating rocks 
and fossils because it contains potassium. Natural potas- 
sium always contains a number of radioactive atoms. Ra- 
dioactive potassium breaks down at a known and con- 
stant rate to a gas called argon. By measuring the ratio 
of potassium to argon in a glauconite sample, geolo- 
gists can determine the sample's age. 

Glaucus. See Scylla. 

Glauke. See Medea. 

Glaze. See Pottery; Enamel; Porcelain, 

Glen Coe is a mountain pass in Highland Region, Scot- 
land. A stream runs westwards down the pass towards 
Ballachulish on Loch Leven. Glen Coe is known in Scot- 
tish history as the site of the Glencoe Massacre. In Feb- 
ruary 1692, troops drawn from members of the Camp- 
bell clan were quartered on members of the 
MacDonald clan of Glencoe. The troops attacked their 
hosts and killed 38 of them. Glencoe is a village at the 
end of Glen Coe. 

Glen Mòr, sometimes called the Great Glen or the 
Great Glen of Alban, is a valley in Scotland that extends 
for about 97 kilometres northeast from Fort William to 
Inverness. Glen Mor separates the North West High- 
lands from the Grampian Mountains. A series of lochs— 
Loch Linnhe, Loch Lochy, Loch Oich, and Loch Ness—lie 
in the glen. They are joined by the Caledonian Canal. 
Glen of Imaal terrier is a breed of dog which origi- 
nated in County Wicklow, Ireland. It is a working terrier, 


bred to hunt fox and badger. The Glen of Imaal is a quar- 
relsome dog which fights readily with other animals, But 
it makes an affectionate and loyal family companion. The 
dog is heavily-boned, and has a height of between 33 
and 36 centimetres at the shoulder, and weighs from 14 
to 16 kilograms. Its head is well-developed, with droop- 
ing ears, and brown eyes. The dog is short legged, with 
its front legs slightly bent. It has a rough coat, which can 
be blue, blue tan, or wheat coloured. 
Glenbawn Dam is a part of the Hunter Valley irriga- 
tion and flood mitigation scheme in New South Wales, 
Australia. It is situated about 13 kilometres east of 
Scone, in the hills above the upper Hunter River. It is 78 
metres high and can hold 361 million cubic metres of 
water. The dam is constructed of earth. It was com- 
pleted in 1958. 
Glendower, Owen (1359?-1416?), was a Welsh prince 
who led his country against English domination, In 1402, 
he captured Sir Edmund Mortimer, whose family had 
strong claims on the English throne. Henry IV was slow 
to respond to the ransom demands, and Glendower 
won Mortimer over and married him to one of his 
daughters. In 1403, Sir Henry Percy, the Earl of Northum- 
berland, and the Earl of Worcester joined Glendower in 
a plot to dethrone Henry and put a Mortimer on the 
throne. The Battle of Shrewsbury shattered their plans 
(see Shrewsbury, Battle of). Glendower's birthplace was 
probably Glyndyfrdwy, in North Wales. In 1405, at the 
height of his power, Glendower controlled North Wales 
and much of South Wales. By 1409, he was no longera 
threat to Henry. The Welsh form of Glendower's name I$ 
Owain Glyn Dwr. 
Gleneagles agreement was a pledge made by lead 
ers of the Commonwealth of Nations in 1977 to discour- 
age sporting contact with South Africa. The agreement 
was made during a meeting at Gleneagles Hotel, in Tay- 
side Region, Scotland. The leaders signed an agreement 
that they would dissuade sportsmen and women from 
visiting South Africa. The aim of the agreement was to 
exert pressure on the South African government to 
abandon its policy of apartheid. See Apartheid. 4 
Commonwealth members pledged themselves “vigor 
ously to combat the evil of apartheid by withholding any 
form of support for, and by taking every practical step t0 
discourage, contact or competition by their nationals 
with sporting organizations, teams, or sportsmen from 
South Africa or any other country where sports are or 
ganized on the basis of race, colour, or ethnic origins: 
This was the first time the countries of the Common 
wealth had taken concerted action against apartheid 
The results of the agreement include the ending of ei 
cial rugby and cricket tours to South Africa by Austra 
ian, British, and New Zealand teams. t 
Glenn, John Herschel, Jr. (1921-  ), was the in 
American to orbit the earth. On Feb. 20, 1962, he circ s 
the earth three times in less than five hours. Millions © 
people watched on television as an Atlas rocket carrie 
the spacecraft Friendship 7 into the sky. The success 0 
Glenn's flight helped overcome fears that the Unite 
States lagged behind the Soviet Union in the race ma i 
space. During the previous year, two Soviet cosmonā 
had made the first orbital flights around the earth. in 
John Herschel Glenn, Jr., was born on July 18, 1921 
Cambridge, Ohio. During World War II (1939-1945), 


Glenn was a pilot in the Pa- 
cific Theatre. He flew 59 
missions supporting 
ground troops. During the 
Korean War (1950-1953), 
Glenn flew 90 combat mis- 
sions. He earned a total of 
five Distinguished Flying 
Crosses and 19 Air Medals. 
After the Korean War, 
Glenn became a test pilot. 
He made headlines in 1957 
when he set a speed rec- 
ord for crossing the United 
States, flying from Los An- 
geles to New York City in 3 hours 23 minutes. 

In 1959, Glenn and six other men were chosen from 
110 test pilot volunteers for the Mercury programme. 
This programme had the goal of putting an American 
into space. Glenn, the oldest member of the group, 
served as “backup pilot’ in 1961 when fellow astronauts 
Alan B. Shepard, Jr., and Virgil I. Grissom each made 
suborbital flights. 

Glenn’s historic flight lasted 4 hours 55 minutes from 
launch to landing. His spacecraft, Friendship 7, lifted off 
from Cape Canaveral, Florida, on Feb. 20, 1962. It made 
three orbits of the earth, each one about 14 hours long. 
Glenn travelled a distance of 130,302 kilometres during 
the flight. 

Glenn resigned from the astronaut programme in 
1964. He won election to the U.S. Senate from Ohio in 
1974 and was reelected in 1980 and 1986. Glenn tried to 
win the 1984 Democratic presidential nomination, but 


John Glenn 


A glid 

sl Pangal has long, narrow wings that enable it to fly great d 

Wide ih Dove is a high-performance aircraft, with wings more thar 
can be used for recreational flying or for competition. 
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failed. In 1987, Glenn became chairman of the Senate 
Governmental Affairs Committee. 

See also Astronaut (picture). 
Glenrowan, a small town 290 kilometres north of Mel- 
bourne, Australia, is the place where Ned Kelly made his 
last stand on July 28, 1880. In a gun battle with police 
that lasted for more than 10 hours, three members of 
the Kelly gang—Joe Byrne, Dan Kelly, and Steve Hart— 
were killed. Their bodies were then burned. Ned Kelly 
was captured and later hanged in Melbourne. 

See also Kelly, Ned. 
Glessner House. See Richardson, Henry Hobson 
(picture: Richardson's Glessner House). 
Glidden, Carlos (1834-1877), an American inventor, is 
best known for his share in the invention of the Reming- 
ton typewriter. He met his co-inventors, Christopher 
Latham Sholes and Samuel W. Soulé, while in Milwau- 
kee, Wisconsin, where he was working on the develop- 
ment of a spading machine for agricultural use. In 1868, 
they patented the typewriter. In 1873, they sold it to E. 
Remington and Sons (see Typewriter). Glidden was 
born in Scioto, Ohio. 
Glidden, Joseph F. See Barbed wire. 
Glider is an aircraft that resembles an aeroplane but 
has no engine. A glider flies in air currents as silently 
and gracefully as a bird. Gliders are sometimes called 
sailplanes. 

Aeroplanes and gliders remain aloft by flying fast 
enough for the pressure of the air moving around their 
wings to produce an upward force. An aeroplane’s en- 
gine or propellers provide the thrust that gives the 
plane enough speed to take off and fly. But a glider must 
rely on other means for flight. 


istances without an engine. The glider 
n 20 times as long as they are 
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A glider cockpit contains various instruments that the pilot 
uses in flight. The four main instruments are an air-speed indica- 
tor; an altimeter, which shows the altitude; a compass; and a var- 
someter. 


Gliders are usually launched by being towed into the 
air by an aeroplane and then released. Level flight can 
not be sustained without a motor. Therefore, the glider 
pilot keeps the nose of the aircraft pointed just below 
the horizon and glides downward through the air. In this 
way, the force of gravity produces the speed necessary 
for the glider to remain airborne. 

Gliders can soar upward, even though they are al- 
ways pointed slightly downward. They can gain altitude 
rapidly by flying in air currents that rise faster than the 
plane sinks, Glider pilots use these rising air currents, 
called updraughts, to remain aloft for long periods. 
Flights of more than 70 hours have been made. But most 
flights range from one to five hours. 

Gliders are used chiefly for recreation and sport. In 
many countries, glider pilots belong to clubs and socie- 
ties. These organizations own and maintain gliders and 
organize gliding courses. The sport is popular in Aus- 
tralia, Canada, New Zealand, South Africa, and the 


The variometer of a glider tells the pilot how fast the aircraft 
is rising or sinking. The needle of the instrument points up 
when the glider flies in an upward air current. The needle points 
down when the glider hits a downward air current. 


A glider flies in air currents. The glider shown in the above diagram i 

/ : : soars 

is deflected from a hill. It then sinks as it flies into a downdraught prices PE SP 
field gives off rising warm air that sends the glider up again. The aircraft loses altitude in the — 
downdraught of a cool forest. It then rises in an upcurrent produced by the heat of a city. 


United States, as well as in many European and South 
American countries. 


Parts of a glider 


Most gliders have three main parts: (1) wings, (2) 
body, and (3) tail assembly. Alll these parts have a stream- 
lined design that enables a glider to knife through the 
air with minimum drag lair resistance). 

The reduction of drag gives a glider a high glide ratio. 
Glide ratio is the relationship between forward and 
downward motion. A typical glider used for recreation 
has a glide ratio of about 25—that is, for every kilometre 
of altitude lost, it can fly 25 times as far forward. A high- 
performance glider has a glide ratio of 30 or more. A 
glider made for competitive flying may have a glide 
ratio of more than 40. 

The wings of a glider are much narrower in relation 
to their length than the wings of an aeroplane. This nar- 
rowness reduces the drag at the glider’s wing tips. 

Asa glider or aeroplane flies, air tends to flow in op- 
posite directions along the length of the wings. Air 
along the bottom of each wing tends to flow outward, 
and air along the top tends to flow inward. This oppo- 
site flow causes a swirling stream of air, called a vortex, 
to form behind each wing tip and hold the aircraft back. 

Long, narrow wings reduce the strength of the vor- 
texes and play the most important part in decreasing 
drag. A sailplane made for competition may have wings 
a metres long and only 70 centimetres wide. A typical 
glider used for recreation has wings about 12 metres 
long and about 1.2 metres wide. The wings of a glider 
also produce /ift, the upward force that enables aircraft 
to fly. A glider’s wings provide lift by the same princi- 
ples as the wings of an aeroplane. See Aerodynamics. 

Each wing has a set of flight controls called ailerons. 
The wings of some gliders also have another set of con- 
trols called flaps. Ailerons and flaps are hinged panels 
located along the trailing (rear) edge of the wings. The 
ailerons are nearest the wing tips. The pilot moves them 
up or down to make the glider bank (tip) to the right or 

for a turn. If one aileron is raised, the other is low- 

os automatically. The flaps are nearer the body of the 
af The pilot can lower them slightly and increase lift 
s ow speeds when flying in updraughts. Raising the 

aps slightly enables the glider to fly at a shallow angle 
at high speeds. 
_ body, or fuselage, of a glider extends from the 
in » to the tail and gradually narrows toward the rear. 
the ‘ome high-performance gliders, the canopy covering 
oe follows the lines of the fuselage so smoothly 

el, pilot must lie back while flying. 

ul iders used for flight training have canopies that 
olide, somewhat, so the passengers can sit up. Training 
ae have two seats and dual controls, enabling the 
hi pucior to watch as the student pilots the plane. Some 

amare gliders also seat two people. 
Pic oe are made of materials that can be sanded to a 
Sid ot finish, such as aluminium, fibreglass, or wood. A 
Geir r “aed also contain some steel parts. The landing 
ko "i most high-performance gliders can be folded up 
a e body after take-off. This procedure provides a 

‘oth undersurface and thus reduces drag. 

tail assembly, or empennage, of most gliders 


consi : 
Nsists of a horizontal stabilizer and elevator and a ver- 
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training seat two people and have 
dual controls, The instructor watches the student fly the glider 
and can take over the controls if necessary. 


Gliders used for flight 


tical fin and rudder. The elevator is hinged to the stabi- 
lizer and is raised or lowered by the pilot by means of a 
control stick in the cockpit: The position of the elevator 
tilts the plane to the angle desired by the pilot and helps 
control the glider’s speed. The rudder is hinged to the 
fin. The pilot moves the rudder to the right or left by 
means of pedals. The rudder helps control the glider 
during a turn. 

The stabilizer of a sailplane may be attached to the 
top or the bottom of the fin, or it may be connected to 
the fuselage. Some glider designers believe that two 
movable surfaces in a V-shaped tail assembly give cer- 
tain planes the best performance. 


Flying a glider 

A glider pilot uses four main instruments when 
launching, soaring, or landing. The instruments are an 
air-speed indicator; an altimeter, which shows the alti- 
tude; a compass; and a variometer, which shows the 
rate at which the plane rises or sinks. The variometer 
helps the pilot detect upward air currents. In some high- 
performance gliders, the variometer is connected to a 
sound generator. Small changes in altitude change the 
pitch of the sound. Some countries, such as Germany, 
require gliders to be equipped with a parachute. The 
parachute remains permanently inside the glider. The 
parachute is attached to a harness which the pilot wears 
during flight. 

Launching. Most gliders are launched by an aero- 
plane that tows them into the air. The plane pulls the 
glider with a rope that measures from 45 to 60 metres 
long. One end of the rope is connected to a towhook 
near the tail wheel of the plane. The other end is fas- 
tened to a similar hook near the nose of the glider. The 
glider pilot releases the glider from the rope by means 
of a knob in the cockpit. The pilot generally cuts loose at 
an altitude of 600 to 900 metres. Most gliders have only 
one wheel, located on the undersurface of the aircraft, 
between the wings. A helper runs alongside during the 
first moments of take-off and holds the wings level. 

Some gliders are pulled into the air like kites by a car 
or by a hauling device called a winch that stands on the 
ground. The towing cable of a winch is usually 1.5 to 2 
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kilometres long. The towhook disconnects automatically 
when the glider reaches a height of 500 to 600 metres. 
The towhook can be disconnected manually in case of 
rupture of the cable. Winches usually are equipped with 
a special device to cut the cable instantaneously in case 
of emergencies. A few gliders have an engine-driven 
propeller that is used to take off. The pilot turns the en- 
gine off after the craft is airborne. 

Soaring. Most gliders cruise at about 80 kilometres 
per hour. To gain altitude, the pilot searches for up- 
drafts. There are four main kinds: (1) slope winds, (2) 
thermals, (3) mountain waves, and (4) shear lines. 

Slope winds blow against a hill and are deflected up- 
ward. A glider can fly back and forth along the wind- 
ward side of a slope as long as a strong wind is present. 
Skilled pilots have used the slope winds of a mountain 
range to make flights of nearly 1,600 kilometres. Birds 
drifting along a slope without flapping their wings indi- 
cate the presence of slope winds. 

Thermals consist of air that rises in a column or a 
bubble after being warmed by contact with heated areas 
of the ground. Dry surfaces that are dark or flat, such as 
roads, deserts, ploughed fields, and roofs, generally ab- 
sorb much heat from the sun. The air immediately above 
these surfaces becomes warm and rises until it mixes 
with cooler air high in the atmosphere. Thermals may be 
present from late morning to late afternoon on sunny 
days. As a result, this type of updraught is the one most 
widely used by glider pilots. The pilot gains altitude by 
circling inside the column of rising air. The heat given 
off by cities can also produce thermals. The develop- 
ment of a puffy, white cumulus cloud may indicate the 
top of a thermal. Other signs of thermals include rising 
dust and birds soaring upward without flapping their 
wings. 

Mountain waves occur on the /ee side—the side away 
from the wind—of steep mountains. Generally, the lee 
side of a mountain produces downward air currents. 
Certain weather conditions, however, may produce a 
powerful upward air current that may reach an altitude 
of 24,000 metres or more. Lenticular clouds, which 
curve upward on top and are flat on the bottom, often 
indicate the presence of mountain waves. 


A glider, /ower right, is launched by an aeroplane that tows it 
into the air. At the desired height, the glider pilot cuts free from 
the towing rope by means of a knob in the cockpit. 


Shear lines, or convergence zones, occur whena 
mass of cool, heavy air moves into an area and forces 
warmer, lighter air upwards. Some shear lines can be 
flown for hundreds of kilometres. 

Landing. The pilot usually approaches the landing 
area following a prescribed route and glides toward the 
landing strip at a steep angle and levels off just before 
touching down. Many gliders have plates called spoilers 
that can be extended from the wings to control the 
angle of the glide during landing. If a glider has flaps in- 
stead of spoilers, the pilot approaches the landing area 
with the flaps tilted down sharply. 

A pilot who flies far from the gliderport and cannot 
find enough updraughts to get back must make an off- 
field landing. Gliders can land on any large, flat surface. 
The aircraft can then be dismantled, put on a trailer, and 
returned to the gliderport or taken home. 


Gliding regulations 


Most countries have special regulations for both 
glider pilots and gliders. A person must be a minimum 
age and in good health to be eligible for a glider pilot 
certificate. This certificate permits the individual to make 
solo flights in a glider. Other requirements include a 
course of study and flight training under a certified in- 
structor. The instruction may be given at a flight school 
or a gliding club. 

In most countries, gliders are tested and approved 
before they can be manufactured and sold. Some pilots 
build gliders from kits. This procedure lowers the cost 
of the aircraft by a half to two-thirds. Such gliders also 
must be approved by an inspector. 


History 


Early days. In 1809, Sir George Cayley, an English in- 
ventor, built the first successful full-sized glider. In 1853, 
Cayley built a crude glider that carried his coachman 
across a small valley. Historians regard the coachmans 
flight as the first manned glider flight, though he had no 
control over the aircraft. Otto Lilienthal, a German engi- 
neer, became the first person to pilot a glider in flight 
From 1891 to 1896, he made about 2,500 glider flights. In 
1897, a Scottish engineer named Percy S. Pilcher first 


An early glider, built by Otto Lilienthal, a German engine?” 
was the first such aircraft to be controlled in flight. Lilienthal 
steered the glider by swinging his body from side to side. 
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The Wright brothers experimented with gliders, above, be- 
fore making their first successful powered flight in 1903. They 
used gliders in solving many problems of flight control. 


used a towing technique to launch a glider. Both Lilien- 
thal and Pilcher died in glider crashes. 

Wilbur and Orville Wright experimented with gliders 
near Kitty Hawk, North Carolina, U.S.A., from 1900 to 
1902 before their first successful powered flight in 1903. 
In 1911, Orville Wright made the first documented soar- 
ing flight in a glider. He used slope winds on a flight that 
lasted almost 10 minutes. Interest in gliders declined 
a the Wright brothers developed the powered aero- 

ne, 
F “ch World War I. Gliding was revived in Germany 
v owing the end of World War I in 1918. The Treaty of 
ersailles prohibited the development of powered air- 
craft by Germany. As a result, many German engineers 
turned to aerodonetics, the study of glider flight. By the 
oe 1920s, they had developed gliders with advanced 
en The variometer was invented in Germany in 
RG The next year, the first gliding school in the United 

tates was established at South Wellfleet, Massachu- 
setts, by German pilots. 

unng World War II, large gliders towed by aero- 
ei were used to transport soldiers and artillery. In 
ie in the invasion of Belgium, Germany became the 
iots Anai to use such gliders. Today, many glider pi- 
ta take part in competitions. Often special trophies or 

ges are awarded for flights of specified distance, du- 


Glider world records 


Hang gliding has been a popular sport since the early 1970s. 
The pilot hangs from a harness and steers the glider with a con- 
trol bar that shifts the aircraft's framework. 


ration, and height. World championship competitions 
are held every two years. 

Gliding today is a competitive sport. The most com- 
mon event in contests consists of races against time. The 
contestants fly around a triangular course that may total 
up to 1,000 kilometres long. Gliders have crossed the 
finishing line at speeds of more than 240 kilometres per 
hour. Germany ranks as the chief producer of high- 
performance competition sailplanes. 

Hang gliding is a form of gliding that became popu- 
lar in the early 1970's. Most hang gliders consist of a tri- 
angular sail of synthetic fabric attached to an aluminium 
frame about 10 metres wide. The pilot hangs from a har- 
ness and steers the glider and regulates its speed with a 
control bar. 

There are three basic launching methods. In foot- 
launched gliding, the pilot holds the glider and runs 
down the windward side of a hill until the glider is air- 
borne. In kiting, or tow-launched gliding, a boat pulls 
the glider by a rope until the glider reaches an altitude 
of 120 to 150 metres. Then the pilot releases the tow 
rope. In motorized hang gliding, also called ultralight 
flying, a small engine fitted on the glider is used for 
launching and landing. 

See also Aeroplane; Cayley, Sir George; Chanute, 
Octave; Wright brothers. 


Record Year Pilot Country 
es sea level 14,938 metres 1986 si Harris USA. 
straight line 1,460.8 kilometres 1972 Hans-Werner Grosse West Germany 
Distance to a goal 1,254.26 kilometres 1978 D. W. Speight; S. H. New Zealand 
Georgeson; B. L. Drake 
an z goal and return 1,646.68 kilometres 1983 Thomas Knauff USA. 
r a measured triangular course 
100 kilometres 195.30 kph 1982 Ingo Renner Australia 
300 kilometres 169.49 kph 1986 Jean-Paul Castel France 
500 kilometres 164.11 kph 1986 Jean Paul Castel France 
750 kilometres 15841 kph 1985 Hans-Werner Grosse West Germany 
1,000 kilo! 145.328 kph 1979 Hans-Werner Grosse West Germany 


Source: 
u 
JS. National Aeronautic Association 


210 Glider 


Glider is a type of possum that lives in forests in New 
Guinea and northern and eastern Australia. Gliders can 
glide through the air from branch to branch or from tree 
to tree. A fold of furry skin connects the front and hind 
legs on each side of the animal's body. When the glider 
extends its legs, the skin serves as “wings” for gliding. 
The animal's long tail helps steer during the glide. A 
glider's fur is greyish on the back and grey, orange, yel- 
low, creamy white, or white on the belly. Gliders are 
also called gliding possums. 

Gliders are marsupials. Female marsupials bear tiny, 
poorly developed young. Most gliders give birth to one 
or two young. The young are carried in a pouch on the 
mother's belly until they develop more fully. Gliders eat 
mainly leaves, blossoms, and sap. They nest in the hol- 
lows of trees and are active mainly at night. 

The largest glider, the greater glider, weighs as much 
as 1.7 kilograms and travels as far as 105 metres in one 
glide. The smallest glider, the pygmy glider, weighs as 
little as 10 grams. It can glide 20 metres. 


Scientific classification. Most gliders are in the family Pe- 
tauridae. The scientific name for the greater glider is Petaur- 
oides volans. The pygmy glider belongs to the family Burramyi- 
dae. It is Acrobates pygmaeus, 


See also Marsupial; Possum. 

Glinka, Mikhail Ivanovich (1804-1857), was the first 
important Russian composer of the 1800s. His music, 
which uses characteristics of folk songs and Russian Or- 
thodox choral themes, launched a major national school 
of Russian music in the second half of the 1800s. 

Glinka’s first opera, A Life for the Tsar (1836; now reti- 
tled /van Susanin), was based on an incident from Rus- 

sian history from the early 1600s. It led to other works 
on Russian historical and patriotic subjects, especially 
by Modest Mussorgsky and Alexander Borodin. For his 
second opera, Ruslan and Lyudmila (1842), Glinka used a 
fairy tale written by his friend, the poet Alexander Push- 
kin. The work inspired a number of Russian fantasy op- 
eras by Nikolai Rimsky-Korsakov and Peter Ilich Tchai- 
kovsky. 

Glinka’s orchestral works include two Spanish over- 
tures (1850, 1852) and the Valse-fantaisie (1845). His folk- 
song fantasy Kamarinskaya (1850) is considered the be- 
ginning of the Russian symphonic school. 

Glinka was born at Novospasskoe near Smolensk. He 
travelled in Italy between 1830 and 1833. His exposure to 
Italian opera had a significant impact on his develop- 
ment as a composer. 

Glioma. See Tumour. 

Globe is a map that has been pasted or printed ona 
hollow sphere. Most terrestrial globes (globes of the 
earth) consist of a series of triangular or tapering strips 
of material called gores, which have been pasted onto a 
sphere. A world map is printed on the gores. 

Globes have many uses. They are used in the study of 
geography and can be found in classrooms and librar- 
ies. They are also helpful in planning air and sea routes 

and in establishing satellite communications. 

Only a globe can give a correct picture of the earth as 
a whole. Because the surface of a globe is rounded like 
the earth's surface, a globe represents all parts of the 
earth's surface true to scale. Distances, areas, and direc- 
tions can be observed without the distortion caused by 
projections used for flat maps. The proportions and po- 


The Mapparium in the Christian Science Building in Boston, 
Massachusetts, U.S.A., is a stained-glass globe 9 metres in diam- 
eter. Observers view the globe from the inside. 


sitions of the earth's land features and oceans in relation 
to each other are seen on a globe exactly as they are on 
the earth. The shortest distance between two points on 
the earth or globe is defined by what is called a great 
circle. Navigators make use of a great-circle route in 
planning ship and air lanes. A great circle can be meas 
ured directly on a globe (see Great-circle route). 

Globes may be mounted on a centre axis to show 
how the earth rotates, or they may be placed ina cradle 
without attachment. With special accessories, relation- 
ships between the earth and the sun can be demon- 
strated on a globe. Such relationships include the len! 
of daylight, time differences, and satellite paths. 

Martin Behaim made one of the first terrestrial globes 
in Nuremberg, Germany, in 1492. Few globes are more 
than 55 centimetres in diameter. The Langlois Globe, | 
produced in France in 1824, measures 39 metres in di- 
ameter, and is probably the largest globe in the world. 
Other large globes which measure up to 9 metres in di- 
ameter have been made for newspapers and museums: 
A globe this size is displayed in the Christian Science 
Building in Boston, Massachusetts, U.S.A. Spectators 
stand inside the globe to see the outlines of the earths 
surface. 

A globe which is a map of the heavens is called a cê 
lestial globe. The earth itself is almost a sphere, and Is 
often referred to as the globe. pe. 

See also Antipodes; Hemisphere; Map (Map projec 

tions). 
Globe Theatre in Southwark, London, was the scene 
of the first productions of many of Shakespeare $ plays: 
The theatre may have held as many as 3,000 specta 
It was probably round or hexagonal (six-sided) in sh 
The theatre's three tiers of galleries and the stage ha 


thatched roof, but the front of the stage and the pit were 
open to the sky. The Globe Theatre was built in 1599 but 
was destroyed by fire in 1613. It was rebuilt with a tiled 
roof. It was pulled down in 1644. 

See also Shakespeare, William (The Elizabethan thea- 
tre); Drama (Elizabethan theatres). 
Globulin is a protein component of the plasma, which 
is the watery part of the blood. Scientists classify globu- 
lin as alpha, beta, and gamma globulin. Each group, par- 
ticularly gamma, contains antibodies, which give protec- 
tion against specific infections (see Immunity). When 
additional antibodies are needed, as during infections, 
the gamma globulin content increases. 

See also Gamma globulin. 
Glockenspiel is a percussion instrument that consists 
of two rows of metal bars on a frame. The musician 
strikes the bars with one or two mallets. 


Phe glockenspiel produces a clear, bell-like sound. It can be 
on a stand, above, or held upright on the player's arm. 


Wiles are two main types of glockenspiels, the bell- 
ian nd the orchestra bells. A bell-lyra has aluminium 
aaah lyre-shaped frame. The player holds the instru- 
aa one hand and strikes the bars with a hard, 
used mallet held in the other hand. The bell-lyra is 

cory Pa in marching bands and drum and bugle 
ce he bell-lyras have a range of two octaves. Or- 
cage Seti have steel bars arranged ina case. The 
tal surf ich amplifies the sound, rests on a flat horizon- 
mallet ace. The player strikes the bars with two hard 
Sarvs made of plastic, rubber, brass, or steel. The 

ells a eristic sound is bright and metallic. Orchestra 
and i used primarily in concert bands, orchestras, 

+ amber music groups. 

Mosken every culture has developed a version of the 
Delta Bell makers in the Netherlands created the 
ionur a rumon SSE 1650 and 1700. 
Glorio rulonephritis. See Nephritis. i 
James lor Revolution of 1688 ended the rule of King 
tothe a England and brought William III and Mary Il 
A e It established Parliament's right to control 
Power. aah to the throne and to limit the monarch’s 
Which be 1689, Parliament passed the Bill of Rights, 

anned Roman Catholics from the throne and 
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made it illegal for a monarch to suspend laws, keep an 
army in peacetime, or levy taxes without Parliament's 
consent. 

James, a Roman Catholic, became king in 1685. He fa- 
voured Catholics in his appointments and policies. 
Many people in England disliked his policies. But they 
put up with James because they expected Mary, his 
Protestant daughter, to succeed him. However, the birth 
of a son to James's wife in June 1688 raised the prospect 
of continued Catholic rule. Leading politicians then in- 
vited William of Orange, Mary's husband and ruler of 
the Netherlands, to invade England with Dutch forces. 

The English wanted William to help restore their 
liberties, William invaded England in November, and 
James fled to France. Parliament declared William and 
Mary co-rulers over England and Ireland. The co-rulers 
accepted the crown of Scotland several months later. 
The revolution met little resistance in England, but Wil- 
liam had to put down resistance in both Scotland and 
Ireland. 

Gloucester (pop. 91,800) is an industrial and shipping 
city near the mouth of the River Severn in west-central 
England. It is a local government district and the admin- 
istrative centre of Gloucestershire. The docks lie at the 
junction of the Gloucester and Berkeley Canal. Glouces- 
ter Cathedral was begun in the late 1000s, and its 69- 
metre tower was built in the 1450s. King Edward II is 
buried there. Robert Raikes, a publisher, founded one of 
the first Sunday schools at Gloucester in 1780. The city 
dates from Roman times. The Romans called it Glevum. 

See also Gloucestershire. 

Gloucestershire is one of the most beautiful coun- 
ties in England. It lies on either side of the majestic River 
Severn (see Severn, River). Gloucestershire is famed for 
its scenery, including the Cotswold Hills, and its attrac- 
tive market towns and villages. 

Gloucestershire was reduced in size in 1974. The 
southern part of the county became part of the new 
county of Avon, centred on Bristol (see Avon). 


People and government 


Local customs. On Whit Monday, a large cheese is 
rolled down a steep hill at Birdlip. A group of villagers 
chase the cheese, and the person who catches it is al- 
lowed to keep it. 

Recreation. Gloucestershire has a first-class cricket 
club that dates back to the time of the great cricketer 
W. G. Grace in the 1870's. Rugby football is popular, es- 
pecially in Gloucester and the Forest of Dean. Sports 
connected with horses are popular in Gloucestershire. 
Cheltenham has a racecourse that stages the famous 
Cheltenham Gold Cup race each spring. 


Facts in brief about Gloucestershire 


Administrative centre: Gloucester. 

Largest towns: Gloucester, Cheltenham, Stroud, Cirencester, 
Tewkesbury. 

Area: 2,640 km’. 

Population: 7997 census—520,600. 

Chief products: Manufacturing and processing—aircraft com- 
ponents, beer, clocks and watches, ice cream, mining equip- 
ment, paper, plastics, polishes. Agriculture—beef and dairy 
cattle, fruit, pigs, potatoes, sheep, sugar beet, vegetables. 
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The county has a number of cultural activities that at- 
tract many visitors. Every third year, the Three Choirs 
Festival takes place in Gloucester Cathedral. Cheltenham 
has a music festival and a literary festival each year. 
Stroud has an arts festival. 

Local government. The county is divided into six 
local government districts for administration. They are 
Cheltenham; Cotswold, which covers the eastern part of 
the county; Forest of Dean; Gloucester; Stroud; and 
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Gloucestershire is a county in west-central England lying on 
either side of the River Severn. 


Cotswold villages are a fea- 
ture of the Gloucestershire 
countryside. At Lower Slaugh- 
ter, /eft, a stream flows 
through the village between 
rows of mellow stone cot- 
tages. 


Tewkesbury. The local police force is the Gloucester- 
shire Constabulary, which has its headquarters at Chel- 
tenham. The crown court meets at Gloucester. 


Economy 


Manufacturing. Since World War II, manufac a 
industry has come to play a large part in the economy © 
Gloucestershire. Gloucester has long had an engineer 
ing industry, but now also produces nylon and ice 
cream. Cheltenham has an extensive engineering indus- 
try, with aircraft components as one of its major prod- 
ucts. Other products made there include clocks and 
watches, polishes, and vacuum cleaners. 

An industrial area has grown up in the valleys of the 
southern Cotswolds, centring on Stroud. Among the 
area's products are mining equipment, paper, pianos, 
and plastics. Cloth production, for which the area was 
once famous, is now carried on by only a few firms. 
Some factories make the cloth for dress uniforms. d 

In the Forest of Dean, new industries have develope 
to replace coal mining, which employed many worked 
until the 1930s. The area's products include agricultură 
machinery, brushes, paper, and plastics. Berkeley has å 
nuclear power station. id 

Agriculture and quarrying. For centuries, CotswW0 
farmers concentrated on sheep farming but it has de- a 
clined, though many farmers keep sheep in the Forest 
Dean. In northern Gloucestershire, green vegetables, E 
potatoes, and sugar beet are grown. Near Newent, mi 
farmers grow salad vegetables and tomatoes. Dairy 
farming is important in southern Gloucestershire, along 
with the breeding of beef cattle. Pig and poultry farming 
are increasing in importance. 


Quarries in the Forest of Dean produce limestone. 
Gravel is extracted in the Cirencester and Tewkesbury 
areas. Open-cast coal mining has recently revived 
around Lydney. 

Transport and communications. The M5 motorway 
links Gloucestershire with northern England and with 
southwest England. The M5 runs through the middle of 
the county between Gloucester and Cheltenham. The 
M50 branches off in the northwest and leads to Ross-on- 
Wye in Hereford and Worcester. The A40 road links 
Gloucester and Cheltenham with London. 

Railway lines link Cheltenham and Gloucester with 
London via Swindon. Other lines lead to Bristol, Bir- 
mingham, and South Wales. The River Severn, once im- 
portant for shipping freight, has lost much of its impor- 
tance. The county has a small airport, at Staverton. 

Gloucester and Cheltenham each publish daily news- 
papers. The county has several weekly papers. An inde- 
pendent local radio station at Gloucester, Severn Sound, 
serves Gloucester and Cheltenham. The Government 
Communications Headquarters (G.CH.Q), which proc- 
esses British intelligence information, is in Cheltenham. 

Tourism is a major industry. The beauty of the Cots- 
wolds, the Severn Vale, and the Forest of Dean attracts 
millions of visitors. Cheltenham is a centre for touring 
the Cotswolds and holds cultural festivals. 


The land 


Location and size. Gloucestershire is bordered by 
Hereford and Worcester and Warwickshire in the north, 
by Oxfordshire in the east, and by Wiltshire and Avon in 
the south. It is separated from Hereford and Worcester 
and from the Welsh county of Gwent in the west by the 
River Wye (see Wye). The county's maximum distance 
from north to south is about 48 kilometres and from east 
to west about 68 kilometres. 


Places to visit 


i Following are brief descriptions of some of Gloucestershire’s 
interesting places to visit: 
Berkeley Castle, built from 1153 onwards, is England's oldest 
ee castle. King Edward II was murdered there in 1327. 
etka a beautiful Cotswold village. Arlington Row cottages, 
uilt in the 1600's, once housed woodworkers. A countryside 
museum is housed in the mill, which dates from the 1600s. 
edworth has well-preserved remains of a Roman villa, in- 
cluding fine mosaic pavements. 
tenham has elegant squares and terraces in the Regency 
style of architecture. The town has many colourful municipal 
gardens and parks. 
aurit, near Tewkesbury, has a Saxon church with a font 
Fal ee dates from the 900s. 
l lord has a church dating from the 1400s, with 28 painted 
9lass windows telling the Bible story. 
rest of Dean has beautiful woodland scenery. At St. Briavels 
© the ruins of a castle dating from the 1100s. 
hires has a beautiful Norman cathedral, started in the 
Slimbri The New Inn nearby dates from the 1400s. 
mbridge Wildfowl Trust, north of Berkeley, has waterfowl 
m many countries. 
Waety Castle, near Winchcombe, dates from the 1100s. It 
His ye home of Catherine Parr, last wife of Henry VIII. It has 
ewes relics, important paintings, and magnificent grounds. 
d sbury has many old streets and buildings. Its abbey 
‘ates from the 1100s. 
henbit Arboretum, near Tetbury, has a collection of trees 
at includes species from all parts of the world. 
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Land regions. Gloucestershire has three distinct land 
regions: the Forest, the Va/e, and the Cotswolds. 

The Forest of Dean is a wooded area of great beauty, 
covering nearly 130 square kilometres. Old red sand- 
stone rocks, rising steeply from the banks of the Severn 
and the Wye, surround the forest. 

The Vale of Berkeley, with its northward extension 
the Vale of Gloucester, lies between the forest upland of 
Dean and the Cotswold Hills. The River Severn winds its 
way to the sea along the Vale, which varies in width be- 
tween 10 and 21 kilometres. 

The Cotswold Hills. The third and largest region is a 
range of limestone hills, with a steep slope overlooking 
the Vale. It slopes gently to the east. 

Climate. Temperatures average about 4° C in January 
and 17° C in July. Rainfall is heavy, particularly where the 
moist southwesterly winds rise over the forest and the 
edge of the Cotswolds. Rainfall over the rest of Glouces- 
tershire averages from 690 to 810 millimetres. 


History 


Two major Roman towns in Gloucestershire were Cir- 
encester, a tribal capital with its own amphitheatre, and 
Gloucester, a legionary city. The Romans developed the 
iron mines in the Forest of Dean. The Saxons settled in 
the area east of the Severn in the A.D. 500s. 

William the Conqueror paid regular visits to Glouces- 
ter. There, in 1086, he ordered his clerks to make the 
survey we now call the Domesday Book (see Domesday 
Book). Edward II was murdered at Berkeley Castle. 

From the Middle Ages onwards, and possibly earlier, 
the people of the Cotswolds produced and wove large 
quantities of wool. Gloucestershire broadcloth became 
famous. At that time, the Forest of Dean produced much 
of England's iron. During the 1700's, the number of iron 
mines dwindled, but cloth production flourished. 

Edward Jenner, discoverer of the principle of vaccina- 
tion, began his practice as a doctor at Berkeley in 1773. 
Robert Raikes, a Gloucester printer, has been called one 
of the founders of universal education. The cricketer 
W.G. Grace was born at Downend, near Bristol. 

Related articles in World Book include: 


Cheltenham Grace, W.G. Severn 
Cotswold Jenner, Edward Spas 
Forest of Dean Nuclear energy Thames 
Gloucester Raikes, Robert Wye 


Glove is a protective or decorative covering for the 
hand. It has a separate sheath for each finger. The word 
glove comes from the Anglo-Saxon glof, which means 
palm of the hand. 

Prehistoric cave dwellers in France wore crude 
gloves. The ancient Greeks wore gloves to protect their 
hands when they did rough work. The Romans used 
them as ornaments and as a sign of rank. 

During the Middle Ages, gloves were expensive, and 
only the wealthy wore them. Knights often fastened la- 
dies’ gloves to their helmets to show love or devotion. 
Gloves were also used as a sign of challenge. A chal- 
lenger threw down his glove, and the person who ac- 
cepted the invitation to fight picked it up. This action 
was called throwing down the gauntlet. \n Elizabethan 
England, gloves were highly valued, and glovemakers 


were important people. 
Gloves today are made of many different materials. 
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These materials include leather, silk, fur, cotton, rubber, 
canvas, and wool. 

The United States leads the world in the production 
of men’s gloves. Fine gloves for women are made chiefly 
in France. 

See also Gauntlet. 

Glover, John (1767-1849), was an early painter of Aus- 
tralian landscapes. He was born in Leicestershire, Eng- 
land. He helped to found the Society of British Artists 
and was a member of the Society of Painters in Oils and 
Water-colours. In 1830, he emigrated to Tasmania. 
Glowworm. See Firefly. 

Gloxinia is a plant remarkable for its richly coloured 
velvety leaves and large bell-shaped flowers. It is native 
to tropical America, but is grown as a house plant and in 
greenhouses. Gloxinia grows best when it is shielded 
from direct sunlight in a rich, drained soil and a warm, 
moist atmosphere. It grows from tubers, seeds, or leaf 
cuttings. 


Gloves 


Gloves have been worn since prehistoric times for protecting 
the hands, for ornamentation, and as a sign of rank. 


A steel gauntlet dates from the 
late 1500's. A gauntlet is a heavy 
leather glove covered with plates 
of steel or iron. 


The German mitten-type 
gauntlet, right, dates from the 
1500s. The individual fingers 
could not be moved. 


Gold and silver threads deco- 
rate the cuff of this fancy leather 
hawking glove. It was made in 
France in the early 1600s. 


Scientific classification. Gloxinia belongs to the gesneria 
family, Gesneriaceae. It is Sinningia, speciosa 

See also Flower (picture: Flowers of the tropics and 
subtropics). 
Glubb, Sir John Bagot (1897-1986), known as Glubb 
Pasha, was a British Army officer who became Chief of 
General Staff of the Arab Legion, the Jordanian army. 
After serving with the Royal Engineers during World 
War | (1914-1918), he went to Iraq in 1920, and organized 
an Iraqi police force. In 1930, he moved to the new state 
of Transjordan (now Jordan) and set up the Arab Le- 
gion’s Desert Patrol. He was Commandant of the Legion 
from 1939 until 1956. Glubb was born at Preston, in Lan- 
cashire, England. 
Gluck, Christoph Willibald (1714-1787), a German 
composer, reformed opera in the 1700's. Gluck elimi- 
nated the mere display of brilliant singing that previ- 
ously had dominated opera. He tried to achieve a bal- 
ance between the music and the dramatic part of an 


Dress and work gloves may be made of many different mate- 
rials. Work gloves, centre, are often made of canvas or rubber. 
Dress gloves, top and bottom, may be leather, silk, or fur. 


A modern glove factory uses specially designed sewing ™ 
chines to sew together the strangely shaped parts of gloves: 


The gloxinia is a popular tropical American plant. It has large 
bell-shaped flowers and richly coloured, velvety leaves. 


opera. Gluck used an orchestra rather than the harpsi- 
chord to accompany the singers, as was done in French 
opera. The orchestra provided more opportunity to de- 
velop an opera's dramatic qualities. 

Gluck was born in Erasbach in Bavaria. His important 
Operatic work began in Vienna. There he collaborated 
with an Italian poet, Ranieri di Calzabigi, on three 
Operas— Orpheus and Eurydice (1762), also known as 
Orfeo; Alceste (1767); and Paris and Helen (1770). Like all 
of Gluck’s best operas, these works were based on an- 
cient Greek themes. Gluck’s next opera, /phigenia in 
“0 opened in Paris in 1774. He achieved another re- 
E with this work by insisting on six months of re- 

earsal instead of the usual few weeks. His greatest 
opera, /phigenia in Tauris, opened in Paris in 1779. 
“a also Opera (Classical opera). 
cheng is a type of sugar. It is sometimes called grape 
a Glucose is a product of photosynthesis in green 
p ants and is the chief source of energy for most living 
ams; including human beings. Honey and such 
ae te and figs contain large amounts of glu- 
foitrth re glucose is a white crystal. It is about three- 
i s as sweet as sucrose (household sugar). Its chem- 
cal formula is C,H,,0,. 
a belongs to a class of foods called carbohy- 
iis cs Itis the most abundant of the monosaccharides, 
ee are the simplest carbohydrates. Because ofits — 
ten e chemical structure, glucose can be absorbed di- 
A the blood from the intestine. Most complex 
eid ydrates, such as sucrose and starch, must be bro- 
sorb own into monosaccharides before they can be ab- 
rbed into the blood. 
aod normally is about 0.1 per cent glucose. 
oe meal rich in carbohydrates, the amount of glu- 
ae ae blood rises and remains higher than normal 
from a period. The extra glucose is rapidly removed 
compl e blood and stored in the liver and muscles as a 
pi carbohydrate called glycogen. When quick en- 
alitcos needed, stored glycogen is converted back into 
g eg If the glycogen storage areas are full, excess 
inthe od be converted into fat. 
isease diabetes mellitus, glucose is not effi- 
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ciently used by the body cells, and the amount of glu- 
cose in the blood remains abnormally high. As the 
blood moves through the kidneys, some excess glucose 
passes into the urine. Urine is analysed for the presence 
of glucose as a test for diabetes mellitus. 

Glucose is made commercially from starch by treating 
the starch with acid under steam pressure. If all the 
starch is converted into glucose, the product is sold 
under the name dextrose. If the conversion is not com- 
plete, and a mixture of glucose and other sugars results, 
the product is sold as corn syrup. Manufacturers use 
dextrose and corn syrup in a wide variety of foods and 
beverages, including baked goods, sweets, tinned fruits, 
and soft drinks. 

See also Corn syrup; Hypoglycaemia. 

Glue is an adhesive made from the skins, connective 
tissues, or bones of animals. Many people use the term 
glue for all types of adhesives, including those made 
from plants or plastics. This article deals only with glues 
made from animal tissues. For information on other 
types of bonding substances, see Adhesive. 

Glue is an impure form of gelatin, a protein substance 
obtained by boiling bones or other animal parts. Glue 
makes objects stick together by penetrating pores in 
their surfaces and then drying to form a hard bond. Peo- 
ple have made glue for many centuries, and it is one of 
the most widely used adhesives today. 

Types of glue. There are three types of glue: (1) hide 
glue, (2) bone glue, and (3) fish glue. Most hide and 
bone glues are sold in the form of powder or small 
grains and must be dissolved in hot water before they 
can be used. These glues can be stored for any length of 
time if they are kept dry. Fish glue is a concentrated liq- 
uid that contains about 45 per cent solids. If unused, fish 
glue begins to lose its strength as an adhesive about 
two years after it is made. 

How glue is made. Manufacturers obtain glue from 
animal parts by cooking them in water. Cooking breaks 
down the protein in the animal tissue and dissolves it. 
The resulting solution may be filtered and concentrated 
before being sold as glue. The preparations for cooking 
and the final manufacturing steps vary with the type of 

lue. 
F Manufacturers of hide or bone glue obtain their raw 
materials from meat packing houses or tanning facto- 
ries. Hide glue is made by first washing the hides in 
water. The skins are then soaked in water containing 
lime to remove nonglue proteins. Next, they are treated 
with a mild acid and rinsed with water. The rinsed hides 
are cooked in water in large kettles or tubs. The result- 
ing glue is drained off, filtered, and evaporated. The 
glue then cools and, in most cases, turns solid. Ma- 
chines grind the solid glue into grains or powder and 
then package it for shipping. If the glue is to be sold as a 
liquid, substances called antigelling agents are added 
while it is still hot. The antigelling agents keep the glue 
from solidifying as it cools. 

Bone glue is made by first washing the bones in 
water or dilute acids and crushing them. Next, the bones 
are cooked in water. The rest of the process resembles 
that used for hide glues. 

Most fish glue is made from washed fish skins. The 
skins are cooked to form a concentrated broth, which is 


then cooled and packaged. 
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Uses of glue. Industries consume most glue. Many 
manufacturers of wood products use glue to hold to- 
gether such items as furniture, toys, and musical instru- 
ments. Other manufacturers coat paper, cloth, or plastic 
with glue to make adhesive tape. Makers of sandpaper 
use glue to hold the scratchy particles to the paper 
backing. In the textile and paper industries, glue serves 
as sizing, a preparation used to stiffen cloth and glaze 
paper. Many book manufacturers hold pages to bind- 
ings with glue. 

See also Gelatin. 

Gluon is a subatomic particle that carries a powerful 
force which holds together the components of protons 
and neutrons. This force is called the strong interaction. 
Gluons are elementary particles—that is, they are not 
made up of smaller objects. Gluons have no mass. They 
travel at the speed of light. 

Gluons are created and absorbed only by other glu- 
ons and by elementary particles known as quarks and 
antiquarks, Gluons act as messengers, carrying bundles 
of energy between elementary particles. This exchange 
of energy binds the particles to one another in a group 
called a hadron. Some hadrons contain a quark and an 
antiquark, but they are extremely unstable and disinte- 
grate in a fraction of a second. The only hadrons found 
in ordinary matter are protons and neutrons, which have 
only quarks. Each proton and neutron also contains a 
swarm of gluons, which travel between the quarks, 
holding them together. 

Gluons rapidly multiply themselves and are just as 
rapidly absorbed by other particles. The multiplication 
of gluons intensifies the strong interaction holding the 
particles together. This force is so strong that no 
gluon—or quark or antiquark—can be separated from a 
hadron long enough to be directly observed. 

The modern theory of gluons was proposed in 1974 
by United States physicists H. David Politzer, David J. 
Gross, and Frank A. Wilczek. The theory is called quan- 
tum chromodynamics, or QCD. Researchers obtained 
the first direct evidence for the existence of gluons in 
1979 at the German Electron Synchrotron Laboratory 
(DESY) in Hamburg. 

Gluten is an elastic, sticky substance that helps make 
dough rise. It forms when certain proteins in flour are 
moistened in dough. The word gluten comes from a 
Latin word meaning glue. 

Gluten consists chiefly of two proteins, gliadin and 
glutenin. Wheat and some other cereal grains contain 
varying proportions of these proteins. The type and 
quality of cereal grains used to make a flour determine 
the amount and strength of its gluten. 

In breadmaking, bakers add yeast to the dough to 
produce carbon dioxide gas by means of a process 
called fermentation. The gluten in the dough traps the 
carbon dioxide. As the gas expands, it stretches the glu- 
ten, causing the dough to rise. 

Food companies add gluten as a protein supplement 
to baby foods, breakfast cereals, and other products. 
They also use gluten to help harden such foods as mac- 
aroni and pretzels. 

See also Flour (Types of flour); Yeast (How yeast is 
used). 

Glutton. See Wolverine. 
Glycerin. See Glycerol. 


Glycerol, also called glycerin or glycerine, is a thick, 
sweet-tasting liquid used in the manufacture of many 
products for homes and industry. Glycerol forms a part 
of all fats. Swedish chemist Carl Wilhelm Scheele made 
the first glycerol from olive oil in 1783. 

Uses. Glycerol is used to make synthetic resins that 
harden paints. Cellophane and special papers are 
treated with glycerol to make them flexible and tough. 
Processors spray glycerol on tobacco leaves to prevent 
them from crumbling during treatment. 

Glycerol is used to make ice cream, sweets, and ic- 
ings smooth and creamy. It also makes toothpaste and 
cosmetics smooth. Many medicines contain glycerol. 

The chemical industry uses glycerol in the manufac- 
ture of sealing compounds and antifreeze. Glycerol is a 
major ingredient of nitroglycerin, also called nitrogly- 
cerol, a powerful explosive that is used to make dyna- 
mite and gunpowder (see Nitroglycerin). Air brakes, 
electrical equipment, and oil-refining machinery are lu- 
bricated with glycerol. 

Production. Most glycerol is a by-product of soap- 
making (see Detergent and soap [How soap is madel). 
However, large amounts of synthetic glycerol are made 
from a hydrocarbon gas called propylene. Crude glyc- 
erol is purified to make various grades, such as dyna- 
mite grade, yellow distilled, and chemically pure glyc- 
erol. Only the highest grades of glycerol are used in 
foods and medicines. 

Properties. Glycerol is a clear, colourless liquid that 
has no odour. It is an alcohol with the chemical formula 
C,H, (OH), At low temperatures, glycerol sometimes 
forms crystals. These melt at 17.9° C. Liquid glycerol 
boils at 290° C. Its specific gravity is 1.26. It dissolves in 
water and in alcohols, but not in liquid hydrocarbons. 
Glycerol draws water from its surroundings. Heat pro- 
duced by the absorption makes glycerol feel warm. 
Glycogen is a tasteless, odourless white powder. Gly- 
cogen is a carbohydrate (see Carbohydrate). It is made 
up of units of a simple sugar called g/ucose, linked to- 
gether in branched chains. Glycogen is formed and 
stored in the liver and muscles. It is made from excess 
starch and sugars in the body. These are first converte 
to glucose. Excess glucose is then changed into glyco- 
gen. Glycogen is often called animal starch. \t is a Te 
serve food and is easily reconverted to glucose. Liver 
glycogen regulates the sugar level in the blood. In the 
muscles, liver glycogen is converted to glucose when 
the body needs energy. 

Glycol is a type of organic compound. Glycols are also 
called diols. They make up a class of alcohols. The smi 
plest glycol is ethylene glycol, a poisonous liquid that! 
thick and colourless. Its chemical formula is ‘af 
CH,OH-CH,OH. Ethylene glycol has a high boiling poi" 
(197.6° C) and is very soluble in water. It is used in hy” 
draulic brake fluids and as a permanent antifreeze in 
cars. Manufacturers use ethylene glycol as a humecta" 
(moistening agent), as a solvent in paint and plastic $ 
products, and as a chemical intermediate in the pro z 
tion of alkyd resins, synthetic fibres, and plasticizers. 

Polymers of ethylene glycol range from transparens, 
viscous liquids to waxlike solids. They are used as lu of 
cants, solvents, and chemical intermediates. The nonP 
sonous propylene glycol is used in pharmaceuticals, 
cosmetics, and even foods. 


Glyndwr (pop. 41,500) is a local government district in 
Clwyd, Wales. It includes the towns of Denbigh, Llangol- 
len, and Ruthin. The district's economy depends on agri- 
culture and a wide range of light industries. Llangollen 
has leather tanning, printing, and seed packaging. The 
Normans built castles in Glyndŵr at Chirk, Denbigh, and 
Ruthin. Llangollen, which is famous for its International 
Musical Eisteddfod, has a bridge over the River Dee dat- 
ing from 1346. An aqueduct carries the Shropshire 
Union Canal across the Dee valley. 

See also Clwyd. 
Gnat is a general name 


given to a wide variety of 
small flies. Some types of 
gnats feed on the blood of 
animals, including human 
beings, and have a surpris- 
ingly painful bite. Other 
types of gnats do not bite. 
A gnat has mouthparts that 
form a snout called a pro- 
boscis. A biting gnat uses 
the proboscis to pierce the 
skin of the animal on which 
it feeds, 

Some gnats, such as 
black flies, lay their eggs 
on water. The eggs float for 
one to several days and then hatch. The /arvae (young) 
cling to rocks in fast-flowing streams. Black flies live in 
Most parts of the world, from the polar regions to the 
tropics. In some tropical and subtropical regions, black 
flies spread a disease called onchocerciasis or river 
blindness, This disease may cause blindness. 

Other types of gnats, including wood gnats and fun- 
8 gnats, lay eggs in decaying plant material, on moist 
oliage, and in mushroom compost. Gnats called biting 
midges lay eggs in or near sand, mud, tree holes, and 
wet plant debris. These tiny gnats have a fierce bite and 
re be serious pests. Certain gnats lay their eggs in 
Pear tlssue; causing galls (swellings) in the plant. The 
ae fly, which attacks wheat, is among the most 

armful of these gnats. See Midge; Hessian fly. 
i are are many varieties of nonbiting gnats. Most of 
™ are types of midges or fruit flies. 
the entific classification. Gnats make up several families in 
er Diptera. 
oss also Fruit fly; Sand fly. 
d el iss is a banded, coarse-grained rock. In most forms 
goes the banding results from the arrangement of 
ta and light-coloured minerals into alternating layers. 
ret itis produced by the parallel alignment of 
os ike or needle-shaped crystals. Unlike schist and 
5 us other banded rocks, gneiss does not readily 
fs along its layers. 
; —— is a common variety of metamorphic rock, one 
giona aor kinds of rocks. It is formed during the re- 
rocke Zetamorphism of the two other main types of 
E igneous and sedimentary. \n this process, heat 
canteessure alter the original rock deep within the 
Bie S crust, Gneiss formed from igneous rock is called 
baler It consists of feldspar, quartz, and ferro- 
fase esian silicates (see Silicate). Gneiss that originates 
sedimentary rock is known as paragneiss. Para- 


Gnat 
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gneiss consists of feldspar, quartz, and such other min- 
erals as graphite and biotite. 

Gnome is a dwarflike creature in European folklore. 
Most gnomes are said to look like small, misshapen 
men with long beards. They live underground and are 
thought to guard fabulous treasures of precious metals 
and jewels. Gnomes are associated with mines and min- 
ing activities. They often try to prevent miners from 
working. Gob, the king of the gnomes, rules his king- 
dom with a magic sword. Gnomes are sometimes said 
to have the magic ability to make people feel sad. 

Paracelsus, a Swiss doctor of the 1500's, helped make 
the idea of gnomes well known. He wrote that gnomes 
could move through solid earth as easily as fish swim 
through water. 

Gnosticism was a religious and philosophical move- 
ment in Europe and the Middle East that flourished from 
about the A.D. 100s to the 700s. There were many Chris- 
tian and non-Christian Gnostic sects. However, all these 
sects believed they had secret knowledge about the na- 
ture of the universe and the origin and destiny of hu- 
manity. 

Gnostics believed that people could attain salvation 
only by acquiring gnosis, a Greek word meaning knowl- 
edge. Most Gnostics believed in an unknown and re- 
mote Supreme Being. An evil and subordinate supernat- 
ural being called the Demiurge created the world, 
which was ruled by evil spirits. Gnostics generally 
taught that selected individuals had a divine spark im- 
prisoned in their material body. Through gnosis, that di- 
vine spark would be liberated from the basically evil 
world and united with the Supreme Being. 

Most Christian Gnostics believed that Jesus was a di- 
vine messenger who brought gnosis to ordinary Chris- 
tians. They claimed Jesus only inhabited a human body 
temporarily and they thus denied His death on the cross 
and Resurrection as described in the New Testament of 
the Bible. 

Many philosophies and religions of the ancient world 
contributed to the origin of Gnosticism. Such early 
Christian leaders as Saint Irenaeus attacked the move- 
ment for heresy. These attacks stressed the pagan ele- 
ments in Gnosticism and the Gnostics’ unorthodox views 
about the nature of Jesus. 


Gneiss is a coarse-grained rock formed by heat and pressure 
deep within the earth's crust. Most forms of gneiss have alter- 
nating layers of dark- and light-coloured minerals. 
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Gnotobiotics is the scientific study of animals or 
other organisms reared in environments that are free of 
germs or that contain only specifically known germs. 
Scientists compare gnotobiotic animals with ordinary 
animals whose bodies carry many bacteria, viruses, and 
parasites. In this way, scientists can determine more 
precisely how specific germs affect the body. Gnotobiot- 
ics has aided the study of metabolism and other body 
functions, of the interaction of various germs in the 
body, of organ and tissue transplantation, and of the ef- 
fects of radiation on the body. 

Gnotobiotic animals are obtained by removing un- 
born animals from their mother’s womb and putting 
them into a sterilized cage called an /so/ator. Rats and 
mice are two types of animals frequently used. Rubber 
gloves built into the isolator enable scientists to handle 
and care for the animals without contaminating them. 
All food, water, and other supplies are sterilized before 
being put into the isolator. 

Gnotobiotic animals look like ordinary animals and 
are fully capable of normal life functions, such as sur- 
vival, growth, and reproduction. However, they differ 
from ordinary animals in some ways. The major differ- 
ences in gnotobiotic animals are in the size of organs 
that come in direct contact with germs, such as organs 
of the digestive tract and respiratory system. For exam- 
ple, the small intestine of gnotobiotic animals is gener- 
ally shorter and thinner and the caecum (part of the 
large intestine) generally much larger than those of ordi- 
nary animals. Gnotobiotic animals have lower rates of 
metabolism, heartbeat, and blood flow, and they are 
less resistant to disease. 

Gnu, also called wildebeest, is a large African antelope. 
Its high, massive shoulders and thick neck support a 
large head with long, curved horns. The gnu has thin 


The brindled gnu is one of the fastest animals in southern Af- 
rica. It has a large head and long curved horns and is marked by 
dark vertical stripes on its head and neck. 


legs and a horselike tail. It eats leaves, twigs, and grass, 
Gnu is an African name. 

There are two kinds of gnu. The brindled gnu stands 
about 140 centimetres high and has a long, sad-looking 
face. It ranges from yellowish-brown to grey in colour, 
and has dark vertical stripes on its shoulders and neck. 
Brindled gnu graze in herds between northern Kenya 
and northern South Africa and Namibia. The white-tailed 
gnu lives only in South Africa. It stands about 100 centi- 
metres high and has a fierce-looking face. It ranges from 
brown to black and has a yellowish-white tail. 

Scientific classification. Gnu belong to the bovid family, 
Bovidae. They make up the genus Connochaetes. The brindled 
gnu is C taurinus, and the white-tailed gnu is C gnou. 

Goa is the smallest state of the republic of India. It lies 
on the country's west coast, about 400 kilometres south 
of Bombay. Long, sandy beaches, fringed with coconut 
palms, make it a tropical paradise for visitors. Other 
tourist attractions are the colonial buildings from the 
1500s, built when Goa was the headquarters of Portu- 
gal's Asian empire. India regained control of Goa from 
the Portuguese in 1961. 

Three main cities developed in Goa—Old Goa, Panaji 
(New Goa), and Margao. Today, Old Goa is half-hidden 
in jungle. Its population was severely affected by plague 
in the 1600's, and the new city was set up at Panaji. 
Panaji, the capital, contains the main government build- 
ings. Margoa is Goa's biggest commercial centre. Mor- 
mugao, Goas major port, has a fine harbour—one of the 
best on the west coast of India. The harbour is the focus 
of economic activity in Goa. 


People and government 


Goa has a population density of 316 people per 
square kilometre. The coastal area is crowded. Fewer 
people live inland. A 

The majority of Goans are Hindus. However, there is 
also a very strong Christian community. Goa has be- 
come a centre of Roman Catholicism in India. Most pêo 
ple living on the coastal area are Christians. Many have 
Portuguese names and are partly of Portuguese descent. 
This is a result of intermarriage between early Portu- 
guese settlers and local people. Most people living iM- 
land are Hindus. 

The official language of the state is Konkani. Other 
common languages spoken by Goans include English, 
Hindi, and Marathi. al 

For many years, people have left the crowded coast 
area to go north to Bombay. Many people from Goa 
work in the Middle East and East Africa. Goa has high 
standards of education and Goans readily find work 
overseas in hotels or as stewards on cruise ships. Ot 
ers work in medical, engineering, technical, legal, an 


Facts in brief about Goa 


Capital city: Panaji. 

Largest city: Margao. 

Area: 3,702 km’. 

Population: 7997 census—1,168,622. oes: 

Chief products: Agricu/ture—bananas, cashew nuts, mang 
pineapple, pulses, rice. Fishing—many types of fish. acet 
Manufacturing—clothing, fishing nets, pesticides, pharm 
ticals, shoes. Mining—iron and manganese ore; bauxite. 


The Shri Mangesh (or Shiva Temple), /eft, and the Lamp Tower 
are main attractions for visitors to Goa. 


other professions. Earnings from overseas workers 

make an important contribution to the state's economy. 
Goa has two elected members in the Lok Sabha 

lower house) and one nominated member in the Rajya 

Sabah (upper house) of the Indian national parliament. A 

governor, a chief minister, and a legislative assembly of 

40 members control local affairs. 


Economy 


_ Most local people are employed in agriculture. Rice 
is the main food crop. Irrigated fields produce high 
Yields. Farmers grow 100,000 metric tons of rice on less 
than 40,000 hectares of land each year. The main cash 
crops are bananas, cashew nuts, coconuts, mangoes, 
Pineapples, pulses, spices, and sugar cane. The govern- 
ment sponsors.poultry and dairy farming schemes. 
Fishing provides local people with their most impor- 


Dew 


a's smallest state, lies on the Arabian Sea. Maharashtra 
North, and Karnataka to the east and south. 
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tant food. Goa is the base for more than 4,000 fishing 
boats. Goa exports of canned or frozen fish. 

Goa's huge reserves of minerals such as manganese 
and iron ore are now being mined extensively. Goa also 
has deposits of bauxite (the ore from which aluminium 
is made), clay, and limestone. The export of mineral 
ores, including those of manganese and iron, make up 
the largest component of Goa’s economy. 

Processing cashew nuts for export is the most impor- 
tant industry in the state. The government has organized 
industrial estates, which house a variety of enterprises. 
Their products include clothing, fertilizers, fishing nets, 
pesticides, pharmaceuticals, shoes, and sugar. 

Mormugao, one of India's major seaports, is shel- 
tered by a promontory and breakwater. It exports iron 
and manganese ore, bauxite, coconuts, copra (dried co- 
conut), fish, nuts, and salt. 

The airport at Dabolim (about 6 kilometres from Mor- 
mugao harbour) plays a vital part in the development of 
the local tourist trade. Goa has more than 4,000 kilome- 
tres of roads. 


Land 


Attractive beaches are a striking feature of Goa’s 100- 
kilometre-long coastline on the Arabian Sea. The inland 
area is hilly. In Sattari Taluka, the average elevation is 
about 800 metres. Here one peak rises to 1,022 metres— 
the highest point in Goa. Soils there are less suitable for 
farming than those of the coastal area. 

The Terekhol River marks the state's northern border. 
The two largest rivers, the Mandovi and Zuari, almost 
surround a triangular part of the mainland. A rocky 
headland separates two anchorages—Aguada at the 
mouth of the Mandovi to the north, and Mormugao at 
the mouth of the Zuari to the south. 


Beaches lined with palm trees make Goa a popular tourist des- 
tination for visitors to India. 
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A street scene in Panaji, Goa, reveals a quiet town with a hotel 
and shops 


Goa faces the full strength of the monsoon, with four- 
fifths of its annual rainfall between June and September 
(see Monsoon). Average minimum temperatures are 
19° Cin January, the coolest month, rising to 25° C in 
June. Maximum temperatures hover between 29° C and 
33° C. The coolest months are July to September, be- 
cause heavy cloud cover blocks out the sun. 


History 


Little is known of the early history of Goa, although 
there are references to it in the epic poems Ramayana 
and Mahabharata. Its political history can be traced back 
to the 200's B.C. when Goa formed a part of the Maurya 
Empire. After the Maurya period (about 321 to 185 B.C), 
a succession of small kingdoms ruled the area. They 
were the Satavahana, the Rashtrakuta, the Chalukya, the 
Shilahara, and the Kadamba. The Kadambas ruled for 
more than three hundred years until they were defeated 
by the Yadavas of Devagiri in A.D. 1237. The Yadava rule 
lasted until 1347 when Goa was annexed to the Bahmani. 

For about 150 years, Goa was influenced by the con- 
flict between the Vijayanagar and Bahmani kingdoms; 
the political control over Goa often changed from one 
kingdom to another. After the disintegration of the Bah- 
mani kingdom, Goa came under the rule of the sultan of 
Bijapur in 1482. 

By the end of the 1400s, when the Portuguese 
reached India, Goa had become an important centre of 
trade. It had trade relations with almost all trading na- 
tions in the East. 

The modern history and culture of Goa is dominated 
by Portuguese trading interests and political ambitions 
in India. In 1510, a seaborne expeditionary force com- 
manded by the Portuguese military leader Afonso de Al- 
buquerque captured Goa and it became the capital of 
the Portuguese empire in Asia. The city enjoyed the 
same privileges as Lisbon, the capital of Portugal. 

Goa also became an important headquarters for Cath- 
olic Christian missionaries. The Franciscans arrived in 
1517 and a member of their order was appointed as the 
city's bishop in 1538. In 1542, St. Francis Xavier, the 
Spanish-born missionary known as the Apostle of the In- 

dies, took over the College of Holy Faith. He renamed it 
in honour of Saint Paul, because it was to become a cen- 


tre for training local converts as missionaries. From that 
time onward, Jesuits in Asian countries were known as 
Paulistas. In 1557, Goa was made an archbishopric with 
authority over all India. By the early 1600s, it controlled 
bishoprics as far apart as Mozambique and Japan. But by 
then the city was past the peak of its development. 

The Dutch blockaded the city in 1603 and 1639 but 
did not take it. Maratha raiders almost captured the city 
in 1683, but were thwarted by the arrival of a Mughal 
army. Goa was again saved from Marathas in 1739 by the 
arrival, by sea, of the new viceroy and his men 

In 1759, the seat of government shifted to Panaji. Chol- 
era caused many deaths and many survivors left Old 
Goa and moved to other parts of Goa. The population of 
Old Goa fell from 20,000 in 1695 to about 1,600 by 1775. 

Portuguese rule actively supported the conversion of 
the local inhabitants to Christianity. That they were intol- 
erant toward the followers of other religions is evident 
from the inquisitions they conducted. Portuguese rule 
was so oppressive and exploitative that during 450 years 
of Portuguese rule, there were 40 armed revolts in Goa. 
Although these revolts were put down with a heavy 
hand, the urge for freedom could not be suppressed for 
ever. A movement for the liberation of Goa gained mo- 
mentum in the 1900's. The main leaders of the move- 
ment were Tristao Bragansa Cunha, Purushottam Kakod- 
kar, Laxmi Kant Bhembre, Divakar Kakodkar, and 
Dayanand Bandodkar. The liberation movement became 
stronger after Indian independence in 1947. 

India's new government claimed Goa in 1948. In 1955, 
nonviolent protesters attempted a peaceful annexation. 
The resulting casualties led to a breakdown of relations 
between India and Portugal. Indian troops invaded Goa 
in December 1961. At this time, many Portuguese left 
Goa, taking with them gold and jewellery pledged in 
Goan banks. Goa was made an Indian territory in 1962. It 
became a state in 1987. 

Indo-Portuguese relations improved in 1992 when 
riches taken out of the country in 1961 were returned to 
the Goan banks. 

See also India; India, History of. 


11. It 


The See (Sé) Cathedral of Old Goa was founded in 15 
was completely rebuilt in 1623. 


Goannas have powerful limbs and tails. 


Goanna is an Australian name for a large lizard known 
in other parts of the world as a monitor or monitor liz- 
ard, The name comes in error from the word iguana, 
which actually describes another group of lizards. More 
than 20 kinds of goannas live in Australia. They range in 
size from pygmy species, about 20 centimetres long, to 
the perentie, which grows to more than 2.5 metres. 
Goannas have powerful limbs and tails, and forked 
tongues. Goannas are important in the control of pests. 
The lizards live in a variety of places, from rainforests to 
deserts, For example, the perentie lives in sandy moun- 
fainous areas of central and western Australia. The tree 
goanna, or lace monitor, lives in forested areas where it 
climbs trees and hunts mainly birds. The smallest moni- 
tor, the short-tailed monitor, lives in sandy areas where 
there is porcupine grass. Other goannas live in lakes 
and rivers, and in mangrove swamps. 
ape classification. The goanna belongs to the moni- 
y, Varanidae, genus Varanus. The perentie is V. gi- 


= nteus, the tree goanna is V. varius, and the short-tailed moni- 
lor is V. brevicauda. 


at is an animal that has provided people with milk, 
eat, and wool since prehistoric times. Goats were 
ag is bly first tamed more than 9,000 years ago by peo- 
E Asia and in the Eastern Mediterranean region. 
kals “hint (tame) goats are important farm ani- 
Seas peemvent the world, especially in mountainous 
Oth and in dry or semitropical climates. Unlike most — 
4 er kinds of livestock, goats thrive in these harsh envi- 
nments, 
tous terms are used to classify goats according to 
a bin ex and age. An adult male goat is called a buck or 
y goat, and an adult female is a doe or a nanny goat. 
Goat less than a year old is called a kid. 


Kinds of goats 


oe goats can survive in almost any kind of environ- 
areas, “ain they thrive in rocky and mountainous 

anim is does and kids travel in herds of up to about 
pt om s. Bucks live alone or in separate groups ex- 
ild go E the mating season, when they join the herd. 
ushes i s eat almost any kind of vegetation, including 

» eaves, and tree bark. 

ates e several species of wild goats, and most of 
Ound in i Asia. The true wild goat, or bezoar goat, is 
ther sea Near East and on the Greek islands. An- 

Species, the ibex, lives in the mountains of Sudan 


and Siberi 
Siberia, and in the Alps and Caucasus Mountains. 
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The Rocky Mountain goat, which lives in North Amer- 
ica, is not a true goat. Rather, it is classified as a goat an- 
telope. See Mountain goat. 

Domestic goats probably descended from the wild 
goats of the Near East. There are about 600 breeds of 
domestic goats, many of which are commercially impor- 
tant. Domestic goats produce great quantities of milk 
and meat yearly. They also provide large quantities of 
leather and wool. 

The major breeds of dairy goats are the Saanen, Tog- 
genburg, and Alpine, all of which were developed in 
Switzerland. The Anglo-Nubian goat, also called the Nu- 
bian goat, is the most popular milk-producing goat in 
Canada and the United States. It was developed by 
breeding British dairy goats with goats imported from 
Africa and India. 

Goats reared for meat include the Boer of South Af- 
rica and the Red Sokoto of Nigeria. The Red Sokoto is 
also reared for leather. Pygmy goats are used for meat in 
West Africa, and they are also kept as pets in North 
America. 

Major breeds of wool-producing goats include the 
Angora and the Cashmere. The Angora goat originated 
in the Turkish province of Ankara (formerly Angora). 
From the Angora goat's long outer coat of soft, silky, 
white hair comes mohair wool. The Cashmere goat orig- 
inated in the Himalaya and supplies cashmere wool. The 
wool is taken from the Cashmere goat's fine, silky under- 
coat. 


How people use goats 


Products. Goat meat, sometimes known as chevon, is 
a popular food in Greece, Italy, the Caribbean, Latin 
America, and many African and Asian nations. It is often 
used in curries (dishes with a spicy sauce). 

In North America and western Europe, people often 
rear goats for dairy products, rather than meat. Goat's 
milk differs only slightly in composition from cow's milk. 
It has a higher content of vitamin A than does cows 
milk, but it has smaller quantities of vitamin C and cer- 
tain B vitamins. Goat's milk is easier to digest than cows 
milk. It is, therefore, an important source of milk for 
many babies, elderly people, and people with stomach 
ailments. People who are allergic to the protein in cow's 
milk may be able to safely drink goat's milk. However, 
people who are allergic to the /actose in cows milk can- 
not drink goat's milk, because this milk sugar is the 
same in milk from both animals. 

Goat's milk cheese has become quite popular. These 
cheeses have a creamy consistency and a wide range of 
flavours. They are widely used in gourmet cooking. Pop- 
ular cheeses made from goat's milk include blue, 
chèvre, feta, and riccota. 

Another important goat product is wool. Mohair wool 
is used to make clothes, draperies, upholstery, and 
other articles. Cashmere wool is used to make warm, 
soft garments, including sweaters, dresses, and scarves. 
Other goat products include leather, fertilizer, goat's 
milk soap, goat's milk fudge, and cajeta, a goat's milk 
caramel that is popular in Mexico. 

Other uses. Although goats are raised chiefly for the 
products they provide, people also keep goats for other 
purposes. Goats are popular pets because of their curi- 
ous and friendly nature and their ability to produce 
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family-sized quantities of milk. In some African and 
Asian cultures, people own large herds of goats as an 
indication of wealth. Scientists use goats as laboratory 
test animals, because they are easy to manage, smaller 
and less expensive than cows, and similar in body size 
to human beings. Cattle and sheep ranchers use goats 
to clear brush and other unwanted plants from their 
pastures. However, goats can destroy all plant life in an 
area if they are not carefully controlled. 


The bodies of goats 


Size and general appearance. Goats vary greatly in 
size. Pakistani dwarf goats weigh as little as 9 kilograms 


and stand only about 45 centimetres tall. But some 
ibexes weigh about 135 kilograms and stand about 1.2 
metres tall. Modern dairy breeds weigh between 60 and 
90 kilograms. 

A goat's body is covered with wool. The wool can be 
of one colour or a combination of colours. Common col- 
ours include black, brown, grey, red, and white. Goats 
have cloven hoofs—that is, hoofs that are divided into 
two toes. The animals have short tails that usually stand 
straight up. The ears are long and drooping in most In- 
dian and African goats, but short and erect in the Euro- 
pean breeds. Most goats have horns, which they use in 
fighting. Some horns curve backwards, but others are 
straight and spiral like a corkscrew. Both sexes may have 
beards. 

Digestive system. Goats are grazing animals with 
specialized teeth and digestive organs. On the front of 
its upper jaw, the animal has a hard pad instead of teeth. 
Eight incisors (biting teeth) on the goat's lower jaw bite 
and cut food against the pad. A goat chews its food with 
its molars (back teeth). The animal has 12 pairs of upper 
and lower molars. 

A goat's stomach system has four chambers for di- 
gesting food. The first three stomach chambers have 
bacteria and other microorganisms that help break 
down the tough plant matter that makes up a goat's diet. 
After the animal swallows, the slightly chewed food is 
temporarily stored in the first stomach. Later, the food 
passes into the second stomach. There, it softens and 
forms a ball-like mass called cud, which then returns to 
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the mouth. After the goat chews and swallows the cud, 
it goes to the other two stomachs and to the intestines 
for further digestion. Animals that digest their food in 
this way are called ruminants. 

Unlike other ruminants, such as cows and sheep, 
goats can eat a wide variety of plants and select from 
them the most nourishing parts. They use their small 
mouths and flexible lips, which are adapted to grasping, 
to pick off leaves, flowers, fruits, and other plant parts. 
Goats actively hunt for food, and they can cover a wide 
area in search of scarce plant materials. 


Raising dairy goats 


Dairy goats can be raised on a small number of acres. 
The animals need an exercise area and a well-built shel- 
ter, without drafts. Goats are clever and will continually 
try to escape from fencing and enclosures. The best way 
to prevent them from escaping is to use solid board 
fencing or electric fencing. 

Adult dairy goats should be fed good quality hay and 
grain. Abundant, clean water and salt must be available 
at all times. Does should be milked two times a day ona 
regular schedule. Good dairy goats produce a maximum 
of 2.8 to 7.6 litres of milk a day, with an average of 19 li- 
tres a day over 10 months. Most dairy goats live from 8 
to 10 years. 

Breeding. The mating season depends on where it 
lives. In the hot, tropical areas near the equator, goats 
mate throughout the year. In temperate regions, they 
breed only from late summer to late winter. They begin 
breeding as the days become shorter. During the mat- 
ing season, glands on the buck produce an oily sub- 
stance whose odour attracts the does. A doe gives birth 
to two or three kids about five months after mating. 

Feeding kids. Kids can either get milk from their 
mothers or be reared by hand using a bottle or pan. 
They should be fed 1 to 2 litres a day of goat's milk, 
cows milk, or goat- or sheep-milk replacer. They need 
milk three to four times per day the first week and then 
two times a day for six weeks to three or four months. 
Kids should be offered leafy hay and grain starting atà 
week of age. After weaning, kids should get 0.5 kilogram 
of grain a day and all the hay they will eat. 


Most wild goats live in the rocky and mountainous areas of Asia. Species of wild goats include the 


goats ibex and the true wild goat, or bezoar goat. Wild goats eat almost any kind of vegetation. 


True wild goat, or bezoar goat 


Disease. Most goat keepers, especially in industrial- 
ized countries, vaccinate their animals against two seri- 
ous diseases— tetanus, which affects the muscles, and 
enterotoxaemia, which affects the intestine. Goats re- 
ceive selenium shots in areas where there is a lack of 
this mineral. Worms cause many problems in goat 
herds, so regular worming is usually necessary. 

Several contagious diseases are widespread in many 
goat populations. Sore mouth is a highly contagious 
disease that causes ugly sores on the mouth area of 
goats. Caprine arthritic encephalitis (CAE) is a virus that 
causes arthritis in goats of all ages. It can cause paralysis 
in goat kids and may reduce milk production among 
does. 


Scientific classification. Goats belong to the family Bovi- 
dae, They make up the genus Capra, The scientific name for the 
true wild goat is C aegagrus. Domestic goats are C hircus. 


Related articles in World Book include: 


Angora Leather Sheep 
Cashmere goat Mohair Wool 
Ibex Prion 


Goatsucker. See Nightjar. 
Gobat, Charles A. See Nobel Prizes (table: Nobel 
Prizes for peace—1902). 


Domestic 
goats 
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Gobi is a windswept, nearly treeless desert that 
stretches across part of southern Mongolia and part of 
northern China. The Gobi covers more than 1,300,000 
square kilometres. It extends about 1,930 kilometres 
from east to west and about 970 kilometres from north 
to south. The Gobi lies in a basin on a high plateau. Ele- 
vations in the desert range from 910 to 1,500 metres 
above sea level. 

The centre of the Gobi consists largely of dry, rock- 
like or sandy soil. Steppes (dry grasslands) surround this 
central area. Sand dunes are not common in the Gobi. 
They cover only about 5 per cent of the desert. 

The Gobi often has long heat waves in summer and 
cold waves in winter. The temperature in the desert av- 
erages 21° C in July and —12° Cin January. The climate 
of the Gobi is very dry. Most of the desert receives less 
than 25 centimetres of rain yearly. 

Animals of the Gobi include donkeys, goitred—or 
longtailed—gazelles, desert hamsters, sand rats, and ea- 
gles, hawks, and vultures. The chief economic activities 
in the desert are raising animals and processing the 
products obtained from them. For centuries, nomads 
have roamed the Gobi with herds of sheep, cattle, and 
goats in search of vegetation for their animals. Since the 


Domestic goats are important farm animals throughout the world. Saanen, Toggenburg, and Nu- 
bian goats are major milk producers. The Angora is raised for its wool, called mohair. 
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mid-1900s, the Communist governments of China and 
Mongolia have established many government- 
controlled collective and state farms where herds are 
reared, People in the wetter areas of the Gobi grow 
spring wheat, millet, oats, and a tall cereal grass called 
gaoliang. The desert provides small amounts of coal, oil 
shale, salt, and various compounds known as soda. 

The interior of the Gobi has no major cities. However, 
two cities on its southern edge, Hohhot and Baotou, 
serve as commercial centres for the Chinese part of the 
desert. A railway connects the Chinese city of Jining and 
the capital of Mongolia, Ulan Bator. In summer, trucks 
and camel caravans carry cargo across the desert. 

Archaeologists have found evidence of ancient civili- 
zations in the Gobi. During the Middle Ages, the armies 
of the Mongol leaders Genghis Khan and Kublai Khan 
roamed the desert. The Chinese built the Great Wall of 
China near the Gobi to guard against attacks from the 
north. But in the 1200's, forces led by Genghis Khan 
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The Gobi is a huge desert that stretches across parts of south- 
ern Mongolia and northern China. It covers more than 1,300,000 
square kilometres. 


The Gobi, which stretches 
across part of southern Mon 
golia and northern China, is 
the coldest, most northern de 
sert in the world. Low moun- 
tains rise along an area of 
sandy soil, /eft. 


swept across the wall and conquered much of China 
(see Great Wall of China). 

See also Andrews, Roy Chapman; Camel (picture); 
China (The Xinjiang-Mongolian peninsula). 

Goble, Paul (1933- ), is a British author and illustré 
tor of children’s books. He won the 1979 Caldecott 
Medal for his pictures for The Girl Who Loved wild 
Horses (1978). He also wrote the text of this story about 
an American Indian girl who leaves her tribe to live 
among horses. Goble’s other books about Indians in- 
clude Brave Eagle’s Account of the Fetterman Fight 
(1972) and The Friendly Wolf (1975). 

Goble was born in Haslemere, Surrey, England. In 
1977, he became artist-in-residence at the Gallery of In 
dian and Western Arts at Mount Rushmore National 
Memorial in South Dakota, U.S.A. 

Goblin. See Fairy. k 
God is a religious term for the “supreme reality. In 
many religions, God is the creator of the universe an 
the ultimate source of knowledge, power, and love. 

God is sometimes portrayed as a humanlike male 
with supernatural powers. However, most religion 
teach that God has many different forms. Christians k: 
lieve that God appears in three ways: as Father and ag 
ator, as His Son Jesus Christ, and as the Holy Spirit. Hin 
dus refer to the ultimate reality as Brahman, but they f 
think that God is also revealed in more than 1,000 a 
gods and goddesses, Although Buddhists do not accel 
the idea of God as Creator, the role Buddha plays In ii 
their religion is similar to that of God in other religio 
In the Hebrew Bible, or Old Testament, God is calle 
a variety of names, such as Yahweh (Jehovah), coh” 
and Adonai, Muslims call God Allah, as well as 99 8 
names that describe perfect qualities. 4 

Cosmic Gods. Some early religions came to ast 
ciate a sky god with the entire expanse of the univer! : 
The Greeks’ Zeus and the Romans Jupiter, for eani : 
emerged as supergods. In other religions, the cos of 
God was thought to be the sole creator and sustain 
life. Both Yahweh in Judaism and Allah in Islam are 
viewed as this type of God. 


Personal Gods. In many religions, people believe 
that a supreme God has been revealed as a friendly 
human being. For example, most Christians believe that 
God is seen through the person of Jesus Christ. In Hindu 
tradition, the god Krishna is portrayed as a lovable and 
intimate human being, especially in stories about his 
childhood, In some traditions, intermediary spirits, such 
as the Buddhists’ Bodhisattva, bridge the gap between 
humanity and a remote and distant God. In other tradi- 
tions, even the distant, cosmic God is sometimes be- 
lieved to interact in a personal and loving way with His 
followers. For example, in the Hebrew Bible, God forms 
acovenant with the Jewish people and promises to 
bless them if they stay faithful to the divine laws. Muslim 
mystics, known as sufis, also claim to have a special and 
intimate relationship with God. 

Gods of nature. In the Shinto religion of Japan, gods 
are thought to reside in particular trees, rocks, and 
streams. In other societies where natural forces are an 
important part of life, gods have also been identified 
with nature. For example, a major god in the Yoruba reli- 
gion of Africa is the god of iron. In the religion of the 
Hopi Indian tribe, divine spirits are identified with ea- 
gles, foxes, and buffaloes. In ancient Mesopotamia, 
there were gods of the sky, water, and wind, and in an- 
cient Egypt the central god was Re, god of the sun. 

Ideas about God. There are many ways of thinking 
about God. Agnostics question the existence of God. 
Atheists deny the existence of God. Theists believe thata 
Supreme Being exists. Theology is the study of ideas 
about God. Experts in this study are called theologians. 

; Many theologians have used rational arguments to 
efend the existence of God. Some have developed cos- 
oe arguments, which state that a first cause must 
wee begun the process of creation, a cause that must 
a. Others have set forth teleological arguments 
=a on belief in a grand design or purpose for the 
orld that only a supreme God could have created. 
ce Christian theologians in the 1960's suggested 
ee od is dead,” They argued that the traditional 
ki Pe of God as a father figure with supernatural pow- 
of ey not reflect the modern world’s scientific view 
d a0 Other theologians have kept the idea of God 
a? names that are not personalized or limited, 
ea the unconditioned ultimate“ and “the wholly 
, Related articles in World Book. For the way God is viewed 


maior relict 
a za religions, see Christianity, Hinduism, Islam, and Juda- 
» ee also the following articles: 


Alg asm Deism Mythology Theism 
Atheism Elohim Odin Theology 
Brahman Jehovah Pantheism Trinity 
Buddha Jesus Christ Polytheism Zeus 
Jupiter Religion Zoroastrian- 
ism 


ban ve the Queen, or "God Save the King,” is the 
royal arathem of the United Kingdom. Itis also the 
Official em in Australia, Canada, and New Zealand for 
is Sy Seiad when the queen or her representative 
Ness of Ra The song is a prayer for the glory and happi- 
ommo e British monarch, who is also the head of the 
Usic coon of Nations. In the United States, the 
so hay used for the song “America,” and other nations 
ave cı e adopted the tune. Henry Carey is thought to 
omposed the melody in the early 1700s. The 
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words of “God Save the Queen” are changed when a 
king reigns. The first stanza follows: 


God save our gracious Queen, 
Long live our noble Queen; 
God save the Queen! 

Send her victorious, 

Happy and glorious, 

Long to reign over us, 

God save the Queen! 


Godard, Jean-Luc (1930- ) isa controversial 
French film director. His radical experiments with cam- 
era work, subject matter, and scripts have won both 
praise and criticism. Some critics commend him for 
opening the way for other directors to experiment. But 
others complain that his films are needlessly difficult to 
understand. 

Many of Godard’s films give the impression that they 
are both fiction and documentary. The actors exist as 
real people playing roles and also as the characters of a 
story. In the middle of a scene, for example, an actor 
may begin talking about the character he is playing. 

Godard was born in Paris. His first film, Breathless 
(1959), launched his experiments. In Breathless, the per- 
formers sometimes made up their own lines. This film 
became famous for its short, jerky changes of scenes. A 
Woman Is a Woman (1961) was Godard's first comedy. 

Since 1965, political and social discussions, often 
stressing left wing philosophy, have dominated many of 
Godard's films. La Chinoise (1967) tells about a group of 
young French Marxists. Alphaville (1965) and Weekend 
(1969) present different views of humanity trapped in an 
empty existence. Godard’s other major works include Le 
Petit Soldat (1960), Contempt (1963), and Sympathy for 
the Devil (1970). 

Goddard, Robert Hutchings (1882-1 945), was an 
American pioneer of rocket science. His experiments 
with solid- and liquid-propellant rockets between 1909 
and 1945 led to the development of powerful boosters 
for intercontinental missiles and for spacecraft. God- 
dard’s achievements in the field of rocketry were not 
fully appreciated until after his death. 

Goddard was born in Worcester, Massachusetts. 
While a student at Worcester Polytechnic Institute, he 
began to analyse the possibilities of rocket flight. God- 
dard continued these studies at Clark University, in 
Worcester, where he received a Ph.D. degree in 1911. 
He joined the physics faculty at Clark in 1914. 

Goddard received modest support for his research 
from the Smithsonian Institution. In 1919, his classic re- 
port, “A Method of Reach- 
ing Extreme Altitudes,” was 
published in the Smithso- 
nian Miscellaneous Collec- 
tions. In the article, God- 
dard described the kind of 
rocket flight necessary to 
reach the moon. The article 
met with sceptical com- 
ments by the press, and as 
a result, Goddard avoided 
further publicity, continu- 
ing his work in relative an- 
onymity. But he received 
enough research funding 
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to design and build the world’s first liquid-propellant 
rocket. He launched it from the farm of a relative, near 
Auburn, Massachusetts, in 1926. This success brought 
Goddard additional funding for his research on rocket 
propulsion. 

In the 1930's, Goddard successfully launched larger 
liquid-fuelled rockets. He also made fundamental contri- 
butions to developments in propellant pumps, gyro- 
scopic controls, and gimbal systems. During World War 
11 (1939-1945), he conducted research for the U.S. Navy 
on rocket motors for jet-assisted takeoff of aircraft. 

After his death, Goddard was given many awards and 
honours. They included the Congressional Gold Medal 
and the Langley Gold Medal. 

See also Rocket (Rockets of the early 1900's; picture: 
Robert H. Goddard). i 
Goddess. See Mythology (Mythical beings). 
Goderich, Viscount (1782-1859), Frederick John Rob- 
inson, was a minister in successive British governments 
for more than 30 years. He was chancellor of the Excheq- 
uer from 1823 until 1827. His budget speeches were so 
optimistic that he earned the nickname “Prosperity Rob- 
inson“ 

In April 1827, he was given the title Viscount 
Goderich and became leader of the House of Lords, the 
upper house of the British Parliament. Goderich was ap- 
pointed prime minister in August that year. But he was a 
weak leader and could not unite his government. 
Goderich resigned as prime minister in January 1828. He 
became a minister again in 1830, and was given the title 
of Earl of Ripon when Lord Grey was prime minister in 
1833. He again held office, in the government of Sir Rob- 
ert Peel, from 1841 to 1846. 

Goderich was born in London and was educated at 
Harrow School and at St. John’s College, Cambridge. He 
became a member of Lincoln's Inn in 1802, but was 
never called to the Bar. Goderich was first elected to 
Parliament in 1806. 

Godetia is a popular annual garden flower. About 30 
species grow wild in western North America, and south- 


eee. 


The godetia is a popular garden flower. It is a slender branch- 
ing plant that produces numerous colourful satiny blossoms. 


ern South America. The common garden godetia is a 
slender, branching plant from 30 to 75 centimetres tall, 
The leaves are 2.5 to 5 centimetres long. The godetia has 
white, pink, red, or crimson flowers with satiny petals. 
The flowers measure about 5 centimetres wide. They 
bloom in late summer. The common garden godetia 
comes from northern coastal California. Godetias grow 
best in a light, moist soil in a sunny position. Godetias 
are named after Charles H. Godet (1797-1879), a Swiss 
botanist. 

Scientific classification. Godetias belong with fuchsias and 
evening primroses to the family Onagraceae. The garden gode- 
tia is Godetia or Clarkia amoena. 

Godey, Louis Antoine (1804-1878), in 1830 founded 
Godey’s Ladys Book, the first women’s magazine in the 
United States. It was edited by Sarah Josepha Hale. 
Noted writers of the day wrote for it, including Emer- 
son, Longfellow, Poe, and Hawthorne. 

Godey was born in New York City. He had little formal 
education. He started work at the age of 15 as a clerk on 
a newspaper in Philadelphia, Pennsylvania. 

Godiva, Lady, the wife of Earl Leofric of Chester, Eng: 
land, lived during the 1000s. She asked her husband to 
reduce the heavy taxes he imposed as lord of Coventry. 
He agreed to do so if she would ride naked through the 
town. She asked all the townspeople to remain indoors, 
and, clothed only in her long hair, she mounted a horse 
and rode through the streets. According to one story, @ 
tailor named Tom peeped through a shutter and was 
struck blind. This traditional incident is the origin of the 
phrase “Peeping Tom.’ For centuries, a fair was held at 
intervals to celebrate Lady Godiva's courage. 
Godparent. See Baptism. 

Gods. See Mythology; Polytheism; Religion. 
Godthab (pop. 11,957) is the capital of Greenland. It 
lies on Davis Strait, near the entrance of Godthåb Fiord 
(see Greenland [map)). It has a harbour that is ice-free all 
year. Godthab is the seat of the Provincial Council, 
Greenland’s legislature. It also has a teacher training cok 
lege and a radio station. Hunting, fishing, and sheep 
rearing are the chief occupations of the people. 

A Danish-Norwegian missionary, Hans Egede, set uP 
a mission at this site in 1721. The town was founded in 
1728. During World War II (1939-1945), when commun 
cations between Greenland and its mother country, 
Denmark, were cut, Greenland was administered from 
Godthab. 

Godwin, William (1756-1836), was a British author 
and philosopher. Godwin’s major work is An Enquiry 
Concerning Political Justice, and Its Influence on Gen- 
eral Virtue and Happiness (1793). This book discusses 
the individual's relationship to the government and to 
society. p a 

Godwin believed that all monarchies were “unavo' 
ably corrupt” He felt that no individual should hold at 
power over another. He objected to the accumulatin a 
private property and opposed most existing social i 
tutions, including marriage. According to Godwin of 
human beings were naturally reasonable and cap# 
perfection, and society's problems could be solve 
rational discussion. Godwir’s belief that reason COU of 
and should rule over our lives reflected the influence 
French philosophers of the 1700s called Philosophes 
(see Philosophes). 


Godwin was born in Wisbech, near Cambridge, Eng- 
land. In 1797, he married Mary Wollstonecraft, an im- 
portant early feminist. Their daughter, Mary, wrote the 
horror novel Frankenstein (1818). Godwin’s ideas influ- 
enced such English romantic writers of the early 1800's 
as the poet Percy Bysshe Shelley. In 1816, Shelley mar- 
tied Godwin’s daughter, Mary. 

See also Shelley, Mary W.; Wollstonecraft, Mary. 
Godwin Austen, Mount. See K2. 

Godwit is a wading bird of the snipe and sandpiper 
family. There are four species, which all nest in the 
Northern Hemisphere. Some make extremely long mi- 
gration to their wintering grounds. Godwits have a 
reddish-brown summer plumage that turns grey in the 
autumn and winter. 

The black-tailed godwit, a European bird, has a long, 
straight, wedge-shaped bill. The bill of the marbled god- 
wit, from North America, is slightly upturned. The bar- 
tailed godwit also has an upturned bill. This godwit 
breeds in open swampy tundra in Europe, Asia, and 
northwestern Canada. 

The Hudsonian godwit was endangered from over- 
shooting but has now recovered its numbers to over 
45,000 birds. This species nests in the far north of Can- 
ada and winters in the southernmost tip of South Amer- 
ica. This migration covers over 15,000 kilometres. 

Scientific classification. Godwits belong to the snipe and 
sandpiper family, Scolopacidae, genus Limosa. The black-tailed 
godwit is L. /imosa, the marbled godwit is L fedoa, the bar-tailed 
godwit is L /apponica. The Hudsonian godwit is L. haemastica. 


Goebbels, Joseph (1897-1945), was the official propa- 
gandist of Nazi Germany. As minister of popular enlight- 
“ane and propaganda, he tried to persuade both the 
Semans and the outside world to believe what the 

azis desired. Goebbels controlled publications, radio 
programmes, films, and the arts in Germany, and in 
German-dominated Europe. 
X Goebbels was born in Rheydt, the son of peasants. He 
= christened Paul Joseph. Goebbels helped Hitler 
bring the Nazis to power in 1933. During Nazi rule, 
: “st bels worked at persuading the German public to 
i the Hitler regime. When Germany fell, Goeb- 
x Sand his wife, Magda, poisoned their six children. 

en, at Goebbels’ request, a Nazi attendant shot Goeb- 
% a his wife to death. 
ee also World War II (Propaganda). 

goeduck. See Geoduck. Lre 
p reit Mayer, Maria. See Mayer, Maria Goep- 


caering, Hermann Wilhelm (1893-1946), was sec- 
con 0 Adolf Hitler as a leader of Nazi Germany. He 
gta the German air force and also directed the 
of Word of Germany's war industry before the outbreak 
With its War II (1939-1945). He was one of the few Nazis 
Go listinguished World War | (1914-1918) record. 
Hitlers «eu was born at Rosenheim, and became one of 
eichst, ollowers in the early 1920s. Elected to the _ 
Presid ag (German legislature) in 1928, he became its 
Cedur ent. This enabled him to frustrate democratic pro- 
At thew, and help Hitler gain unlimited power in 1933. 
chief Piek of World War Il, Hitler chose Goering as his 
air for viser. But Goering’s influence declined when the 
sion abe Was unable to subdue Britain, prevent the inva- 
urope, or stop the bombing of Germany. 
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Goering loved extrava- 
gant entertainment and de- 
lighted in lavish uniforms 
and unusual military deco- 
rations. But even though he 
had a jovial personality, he 
was ruthless with oppo- 
nents and rivals. Goering 
was judged guilty of war 
crimes at Nuremberg for 
approving concentration 
camps and the hated se- 
cret police. He committed 
suicide by taking poison 
just before he was sched- 
uled to be hanged. 

Goes, Hugo Van der. See Van der Goes, Hugo. 
Goethe, Johann Wolfgang von (1749-1 832), was a 
German poet, novelist, and playwright. He ranks among 
the most important and influential writers of modern Eu- 
ropean literature. His masterpiece is the verse play Faust 
(see Faust). Goethe was also a leading thinker and scien- 
tist. The scope and originality of his works and the diver- 
sity of his intellectual pursuits make him the central fig- 
ure of German classical and romantic literature. 

Early years. Goethe was born in Frankfurt am Main 
into a well-to-do family. He received an excellent educa- 
tion, which stressed foreign languages, literature, and 
fine arts. While studying law in Leipzig from 1765 to 
1768, Goethe wrote gallant and playful poems. A physi- 
cal breakdown forced him to return to Frankfurt in 1768. 
After his recovery, he completed his law studies in 
Strasbourg, France, in 1770 and 1771. While in Stras- 
bourg, he wrote his first significant poetry, the Sesen- 
heimer Lieder, a collection of highly personal and un- 
conventional love lyrics. 

Goethe met the philosopher Johann Gottfried Herder 
at Strasbourg. Goethe was deeply impressed by Herd- 
er's enthusiasm for nature, his understanding of history, 
and his opposition to rationalism and artificiality in liter- 
ature. Herder stimulated Goethe's interest in ballads and 
Volkslieder (folk poetry), and in Homer, Shakespeare, 
and Gothic architecture. Under Herder's influence, Goe- 
the came to regard naturalness, sincerity, and simplicity 
as the prime virtues of all art. 

After Goethe returned to Frankfurt, he wrote his first 
successful play, Götz von Berlichingen (1771, revised 
1773). The play describes a nobleman’s tragic fight for 
freedom and justice within a corrupt social system. The 
writers of the Storm and Stress movement praised it, 
and used it as a model for their own works, See German 
literature (The Storm and Stress movement). 

The Sorrows of Young Werther (1774) made young 
Goethe famous throughout Europe. It is a novel written 
in the form of letters. The work is the story of a sensitive 
and uncompromising youth who commits suicide after 
being torn by uncontrollable passions. 

During these fruitful years in Frankfurt, Goethe also 
produced the original form of Faust, the so-called Ur- 
faust. In addition, he wrote several satires, plays, and 
love poems. He also wrote philosophic hymns on art, 
nature, and the mission of the poetic genius. 

Middle years. In 1775, Goethe moved to the Duchy 
of Weimar, southwest of Leipzig, to assume an adminis- 
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trative post in the government of Duke Karl August. Wei- 
mar was Goethe's home for the rest of his life. His work 
there involved such diverse fields as agriculture, min- 
ing, military affairs, and finance. In addition, Goethe took 
an increasing interest in scientific studies. 

The outstanding achievement of Goethe's early Wei- 
mar years consists of several nature and love poems. 
The calm and serene beauty of these poems contrasts 
with the irrational tone of his earlier works. Influenced 
by the intellectual companionship of Charlotte von 
Stein, Goethe disciplined his passions and developed a 
greater balance between emotion and reason. 

Goethe lived in Italy from 1786 to 1788. While study- 
ing ancient art, he searched for his own classical ideal of 
art and life. To Goethe, this ideal became a combination 
of clarity and expressiveness, form and feeling. His auto- 
biographical /ta/ian Journey (1816-1817) mirrors this ma- 
turing process. In the Roman Elegies (1788-1790), Goe- 
the's expression of sensuality and joy in life is controlled 
by a strict poetic form. 

In Rome, Goethe completed Egmont (1788), a play that 
takes place during the conflict between Spain and the 
Netherlands in the 1500s. It tells the tragic story of a 
trusting, self-confident, and freedom-loving young aris- 
tocrat who falls victim to the scheming of his opponents. 
Iphigenia in Tauris (1787) is a modern version:of a Greek 
myth based on a play by Euripides. 

After his return to Weimar, Goethe finished Torquato 
Tasso (1790), a tragedy about a poet who fails to come to 
terms with his surroundings because of his lack of self- 
discipline. The novel Wilhelm Meister’s Apprenticeship 
(1795-1796) shows the gradual, sometimes painful, proc- 
ess by which a young man interested in the arts gains 
maturity, self-knowledge, and a sense of social responsi- 
bility. It is a typical Bi/dungsroman (a novel about an in- 
dividual's educational development). It holds a central 
position in German fiction, and was much imitated. Goe- 
the emphasized middle-class values in Hermann and 
Dorothea (1797), an idyllic epic poem set during the 
French Revolution. 

Goethe's friendship with 
the dramatist and philoso- 
pher Friedrich Schiller, 
which began in 1794, 
proved to be extremely 
stimulating for both writ- 
ers. They worked together 
on several projects and ex- 
changed views on life and 
art in their correspond- 
ence. Schiller encouraged 
Goethe to complete Part | 
of Faust (1808). 

Late years. By the early 
1800's, Goethe had become 
Europe's most celebrated 
writer. After Schiller died in 1805, Goethe deeply felt a 
lack of intellectual companionship. In 1807, he married 
Christiane Vulpius, who had lived in his house since his 

return from Italy. He spent much of his time on scientific 
projects. He became director of the Weimar theatre. 

In 1809, Goethe created Elective Affinities, one of his 
finest prose works. This novel is a study of the tragic re- 
lationship between a married couple and their two 
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friends. Three parts of Goethe's autobiography, Dich- 
tung und Wahrheit (Poetry and Truth), appeared be- 
tween 1811 and 1814. The fourth part was published in 
1833, after his death. The autobiography vividly de- 
scribes his life up to 1775. In Wilhelm Meister’s Journey- 
man Years (1821-1829), Goethe only loosely continued 
the plot of the earlier Wilhelm Meister novel. The sec- 
ond work deals with education, social ethics, and the 
problems of the coming industrial age. 

Goethe completed Faust a few months before his 
death. Faust is a man who desires complete knowledge, 
unlimited experience of life, and self perfection. Guided 
by Mephistopheles, the devil, he moves from one realm 
of human experience to another without ever attaining 
full satisfaction. At the end of Part II, Faust is saved by 
God's grace in spite of his guilt and pride. 

See also Faust; Mephistopheles; Colour (Newton and 
Goethe). 

Gogarty, Oliver St. John Joseph (1878-1957), was 
an Irish poet, wit, and literary personality. He became fa- 
mous as a member of the Bailey Restaurant circle, which 
included Arthur Griffith, the founder of Sinn Féin, an 
Irish nationalist movement; the poet Seumas O'Sullivan; 
and the painter Sir William Orpen. Gogarty was also a 
friend of the novelist James Joyce, the painter Augustus 
John, and the poet W. B. Yeats. Many of Gogarty’s poems 
are humorous and irreverent, but he also wrote verse 
that twice won him the Chancellor's Prize at Trinity Col- 
lege, Dublin. 

Gogarty was born in Dublin, Republic of Ireland, and 
practised as a nose and throat surgeon. In 1937, he 
moved to London. He went to the United States in 1939 
and worked there as a writer and lecturer. 

Gogh, Vincent Van. See Van Gogh, Vincent. 
Gogol, Nikolai (1809-1852), was a major Russian play 
wright, novelist, and short story writer. In the West, his 
writing is admired for its ornamental use of language 
its romantic treatment of theme, and its use of the fan- 
tastic, the grotesque, and caricature. But in Russia, 
Gogol is best loved as a humorist. 

Nikolai Vasilievich Gogol was born in Ukraine. In 
1828, Gogol went to St. Petersburg to become an actor 
but decided on a literary career. In 1832, he won atten- 
tion for Evenings on a Farm near Dikanka, a collection 
Ukrainian tales. 

Gogol's most important contribution to Russian 
drama was The Inspector General (1836), a satire on “a 
ruption among provincial government officials. The play 
was so harshly criticized that Gogol decided to live a 
abroad. He spent most of the years from 1836 to 1844 
Rome, and returned to Russia in 1848. In 1842, he pub: 
lished part one of Dead Souls, a novel about a swindler 
who creates a scheme to cheat the government by u 
the names of dead serfs. That year, he also published 
most famous short story, “The Overcoat,’ a tale abouta 
pathetic clerk. i 

As years passed, Gogol worried increasingly abot 
the moral influence of his works on the Russians. He 7 
he had failed to express the positive essence of the Ru 
sian soul in his characters. As he worked on the seco 
part of Dead Souls, he grew melancholy. While living 
Rome, he fell under the influence of a fanatic priest. 
priest convinced him that his second novel was eV! i 
demanded that he destroy it. Gogol burned the nove 
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on Feb. 24, 1852, and died 
several days later. 

See also Russian litera- 
ture (Late romanticism). 
Goh Chok Tong 
(1941- ) became prime 
minister of Singapore in 
1990. A prominent member 
of the ruling People’s Ac- 
tion Party, Goh succeeded 
long-serving Lee Kuan Yew 
as prime minister. Goh had 
previously held several 
ministerial posts. These in- 
cluded minister for trade 
and industry, minister for health, minister for defence, 
and first deputy prime minister. 

Goh Chok Tong was born in Singapore. He was edu- 
cated at the Raffles Institution and the University of Sin- 
gapore, where he studied economics. He also attended 
Williams College in the United States. Goh became man- 
aging director of Neptune Orient Lines, Singapore's na- 
tional shipping line, in 1973. He first won election to par- 
liament in 1976. In 1977, he resigned his directorship to 
take up his first ministerial position, as senior minister 
of state for finance. 

Goh Choo San (1948-1987), a Singapore choreogra- 
pher, created 26 ballets before his early death at the age 
of 39, His works were performed in many countries. Ex- 
amples of his ballets are Leitmotiv (1980), Scenic Invita- 
tions (1983), Schubert Symphony (1985), and Unknown 
Territory (1986). 
; Goh Choo San was born in Singapore. He learned to 
ance at the age of 10. At 22, he left Singapore to 
rie international fame. He danced with the Dutch 
nm Ballet and choreographed his first ballet for 
TENA Later, he joined Washington (D.C) Ballet as 
Kp ident choreographer. In 1976, and in 1984, he was its 
Oe artistic director, He won the award for best 
‘raha he ad in the international dance competition 
si in Bulgaria in 1983. In 1985, he was awarded the 
ngapore Cultural Medallion. 
za is a condition in which the thyroid gland be- 
i aia enlarged. The gland is located toward the front 
i e neck between the Adam's apple and the top of the 
a a In most cases, a goitre appears as a smooth 

i ing at the front of the neck. 
ia patty individuals, the thyroid gland takes up io- 

is a the blood to form a hormone called thyroxine. 
“le eile regulates growth and metabolism, the 
livin rd by which the body turns food into energy and 
hy — Another hormone, called thyroid-stimulat- 
thyro mone (THS), causes the thyroid to release the 
jik xine. THS is produced by the pituitary gland, which 

on the centre of the skull. 
tive hea develop because the thyroid gland is not ac- 
{Stick ough or because it is too active. When the thyroid 
Poldism, we enough, the condition is called hypothy- 
tothe iy a condition, the pituitary gland responds 

HS. Thi level of thyroid activity by producing more 
tients seh THS causes the thyroid to swell. Pa- 
and me ering from hypothyroidism become physically 
Fai RA sluggish. Their skin becomes thick and 
they may gain weight. 
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Hypothyroidism may have any of several causes. A 
lack of iodine in the diet can lead to hypothyroidism. 
However, the use of iodized salt has virtually eliminated 
this type of hypothyroidism in industrial countries. Hy- 
pothyroidism also may occur because of defects in the 
enzymes that produce the thyroxine. Another form of hy- 
pothyroidism develops when certain substances in the 
blood called antibodies attack the thyroid. Antibodies 
normally protect the body from infection. 

When the thyroid is too active, a disorder called hy- 
perthyroidism results. In this disorder, the thyroid cells 
produce too much thyroxine, and the thyroid may en- 
large to form a goitre. Common symptoms of hyperthy- 
roidism include nervousness, more rapid heart beat, 
and weight loss. Another symptom is exophthalmos, a 
condition in which the eyeballs protrude. 

Doctors treat goitre in a variety of ways, depending 
on its cause. They may use small amounts of thyroxine to 
treat hypothyroidism. Doctors treat hyperthyroidism 
with drugs, surgery, or radioactive iodine, a form of io- 
dine that slows down the thyroid’s activity. 

See also Cretinism; lodine; Mayo (Charles H.); Thy- 
roid gland. 

Gokhale, Gopal Krishna (1866-1915), was a moder- 
ate, Indian nationalist politician. He believed that India 
could achieve independence from British rule by peace- 
ful means, such as negotiations. He was also a social re- 
former, who wanted to help poor people in India. 

Gokhale was born in the Ratnagiri district of Maha- 
rashtra, in western India. He was educated in Kolhapur 
and Bombay. From 1884 to 1902, he taught at Fergusson 
College in Pune. From 1888 to 1897, he edited a Marathi 
language newspaper, Sudharak (Reformer). in 1905, he 
was elected president of the Indian National Congress. 
In the same year, Gokhale founded the Servants of India 
Society. This organization aimed to train young men to 
help poor people. In 1911, he introduced a bill for free 
and compulsory primary education. Between 1900 and 
1914, Gokhale travelled four times to the United King- 
dom to represent India on various matters. 

Golan. See Cities of refuge. 

Golan Heights is a hilly area in the southwestern cor- 
ner of Syria. Its steep western slopes overlook the Sea 
of Galilee and the River Jordan in Israel. For location, 
see Syria (map). The Golan Heights covers 1,176 square 
kilometres. Most of its land is rocky, but a small part of it 
is fertile. About 14,600 Arabic-speaking people called 
Druses and about 9,600 Israelis live in the area. 

The Golan Heights has been a part of Syria since an- 
cient times. After the Arab-Israeli war of 1948, Israelis 
started agricultural settlements in disputed territory 
near their border with Syria, and Syrians began firing on 
the settlements from the Golan Heights. After the 1967 
Arab-Israeli war, Israeli troops occupied the Golan 
Heights, and Israel set up military and agricultural oper- 
ations there. Relations between Israel and Syria re- 
mained hostile. In return for peace, Syria demanded Is- 
rael’s complete withdrawal from the Golan Heights. But 
in 1981, Israel claimed legal and political authority in the 
area. Syria refused to recognize this claim. 

In 1993, Israel and Syria began preparing for negotia- 
tions to end the dispute over the Golan Heights. The Is- 
raeli government indicated that it was prepared to con- 
sider a gradual withdrawal from the area. 
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The beauty of gold makes it a favourite 
metal for such delicately designed jewellery 
as bracelets, earrings, and clips. 


The value of gold makes it a major form of 
money for payment of international debts. 
The Federal Reserve Bank of New York, right, 
stores the gold reserves of many nations. 


Gold 


Gold is a metallic element with the chemical symbol 
Au. It was one of the first known metals. Possession of 
this attractive bright yellow metal has been a mark of 
wealth for thousands of years. The ancient Egyptians 
knew how to hammer gold into a /eaf (thin sheet) so thin 
that it took 367,000 leaves to make a pile 2.5 centimetres 
high. During the Middle Ages, a whole science called a/- 
chemy grew up around the effort to make gold by artifi- 
cial means. 

Modern scientists have succeeded in making some of 
the alchemists’ dreams come true. They can now extract 
gold from seawater, and the particle accelerator can 
make gold from the elements lead and mercury. The 
particle accelerator can also make an unstable form of 
gold from platinum and iridium, both of which are more 
valuable than gold. But all the gold produced commer- 
cially still comes from the earth. Today, gold mining is 
an important industry which is carefully supervised by 
the governments of all gold-producing countries. 


Properties of gold 


Gold has been valuable throughout the ages chiefly 
because it is scarce. But this metal owes much to its 


physical properties of beauty, softness, resistance a g 
chemicals, and density. Gold has a lovely yellow colo 
and a soft metallic glow. Its softness makes it easy t0 
work with. ; 

Scientists describe gold as ductile because it 
drawn out into fine wire. They say it is ma/leable be- 
cause it can be hammered into thin sheets. It can ier 
shaped into any form that is desired. After it is shape i 
its resistance to rust and other chemical changes fror 
the air keeps it from tarnishing 

When gold is to be made into a hard object, st 
piece of jewellery, it must be combined with some 
other metal. Such a mixture is called an a//o) Gold 
are measured by carats (sometimes spelled karats). 
carat is equal to one twenty-fourth part. Thus, 24 aes 
gold is pure gold. Eighteen carat gold is 18 parts pur 
gold to 6 parts other metal 

Pure gold melts at 1064.43" C, and boils 
in Group | of the periodic table of chemical el 
with an atomic weight of 196.967 and an atomic nU 
of 79. Its density is 19.32 grams per cubic ¢ entimet $ 
20 C It can be dissolved in a mixture of hydrochlor 
and nitric acids, called aqua regia (see Aqua regia 


can be 


ych as å 


alloys 


at 2807° C. It's 
ements, 
mber 


re at 


may also be dissolved in alkaline cyanide solutions, a 
hot solution of ferric chloride, thiosulphate solutions, 
mercury, or nascent (free) chlorine, 


How gold is formed 


Scientists believe that gold is deposited from gases 
and liquids rising from beneath the earth's surface. 

These gases and liquids travel toward the surface 
through fau/ts (cracks) in the crust. Gold is found widely 
inthe rocks that form the earth’s crust. Often it is found 
with copper and lead. A mineral that early gold-seekers 
found and often confused with gold is pyrite, a com- 
pound of iron and sulphur (see Pyrite). Because this 
looks like gold, but has no value, it became known as 
“fool's gold.” 

Itis rare to find pieces of gold big enough to be seen, 
though large boulders of gold were found in Australia 
inthe late 1800's. Gold is found in lode, or vein, depos- 
its, in placer deposits, as a minor element in porphyry 
copper, and in seawater. 

Lode, or vein, deposits are veins in the earth’s crust. 

Placer deposits are large particles, called nuggets, 
and grains of gold in the beds of streams. These parti- 
cles have been washed and carried away from a lode, or 
vein, by surface water, usually floodwater. Some nug- 
gets are very large. 

The biggest nugget ever discovered was the "Wel- 
come Stranger,” which was found at Moliagul in Victo- 
tia, Australia, in 1869. It yielded 69.92 kilograms of pure 
gold. See Welcome Stranger. Eleven years earlier, an- 
other nugget found at Ballarat in Victoria, Australia, 
yielded 68.72 kilograms of pure gold. The world’s largest 
recorded lump of gold-bearing material was found at 
Hill End in New South Wales, Australia, in 1872. It was a 
Piece of slate and gold measuring 145 centimetres high 
and 38 centimetres wide. It weighed over 235 kilograms. 
When refined, it yielded over 93 kilograms of pure gold. 
But itis not recorded as a true nugget because it was a 
Mixture of gold and slate. 

Placer deposits are of two types, eluvial and alluvial. 
Fluvial deposits are found close to the vein of gold. A//u- 
Vial deposits are farther away, usually in stream beds. 

Some gold is found in the bulky copper deposits 
called porphyry copper deposits. 

_ Gold in seawater. All seawater contains gold in solu- 
tion. Seawater yields about 72 milligrams of gold per 
metric ton. Scientists are seeking ways to mine this gold 
profitably. 
h Gold is seldom found in an unalloyed, or pure, state. 
á is usually combined with silver in a natural alloy called 
i electrum. But it is usually associated with quartz, cal- 
te, lead, tellurium, zinc, or copper, and is usually 
mined as a by-product of these metals. Only about 40 
Per cent of the gold production of the United States, for 


example, is obtained from what may rightly be called 
gold mines, 


World gold fields 
c A chief gold-producing countries of the world in- 
si le South Africa, the United States, Australia, Canada, 
a ssia, China, Uzbekistan, Brazil, Papua New Guinea, 
nd Indonesia. 
u South Africa has some very deep gold mines, some 
P to 3 kilometres deep. The price of gold increased 


Gold 231 


sharply during the 1970s, and this boosted South Afri- 
ca's gold industry. Old mines were brought back into 
use, because the high price of gold made them eco- 
nomical once more. The centres of the South African 
gold industry are Witwatersrand, the Far West Rand, 
and the Orange Free State. Witwatersrand, in Transvaal 
province, is the richest goldfield in the world. 

In Russia, important gold deposits include those in 
eastern Siberia. In the United States, the Mother Lode 
fields of California for many years supplied the most 
gold. Today, Nevada leads the states in gold production. 
Other leading states in gold production are California, 
Montana, South Dakota, and Utah. Ontario ranks as Can- 
ada’s greatest source of gold. British Columbia, the 
Northwest Territories, and Quebec also are important 
gold-producing areas. 

About two-thirds of the gold produced in Australia 
comes from Western Australia. The richest deposits 
occur in the Golden Mile, near Kalgoorlie. Kidston, 
northwest of Townsville in Queensland, is Australia’s 
largest gold mine. 

During the early 1900s, the Philippines developed 
rapidly as a gold producer. Several large mines are in 
northern Luzon. 


How gold is mined 


The methods for obtaining gold vary with the type of 
deposit. Two steps are necessary in all types. These 
steps are: (1) to obtain the gold ore, and (2) to separate 
the gold from the ore. 

In most placer mining, both these operations take 
place at the scene of the gold deposits. However, in un- 
derground mining, the ore is usually mined and then 
transported to mills and separated and concentrated 
there. 

Lode deposits of gold are mined underground in 
much the same way as coal. Miners reach the gold by 


Leading gold-mining countries 


Amount of gold produced in a year 
South Africa ODQHGHHOHHHHOS 
614,000 kilograms 
United States 00000000 
1,000 kilograms 
Australia ee0eeed 
240,000 kilograms 
Canada 
158,000 kilograms 
*Russia GOS 
146,000 kilograms 
*China ELLE 
140,000 kilograms 
Uzbekistan @@ 
80,000 kilograms 
Brazil 
76,000 kilograms 
New ©6 
inea 71,000 kilograms 
Indonesa @ : 
40,000 kilograms 


Figures are for 1992. 
China are estimates. 
“Figures ft Ron E modi Summaries, 1994. US, Bureau of Mines. 


Gold is mined in a number of different ways. Lode deposits can 
be mined at the surface or underground. The mine at Kalgoorlie, 
Western Australia, above, is a surface mine. Most of South Afri- 
ca's rich deposits of gold are underground, above right. \n Paki- 
stan, a miner searches for placer deposits of gold, found in the 
beds of streams, right 


digging shafts into the ground, following the direction 
of the vein. Some gold ore is mined from the surface of 
the ground. Miners drill long holes into the rock and in- 
sert explosives. The explosion breaks up the ore, and 
the pieces of gold-bearing rock are hauled away to the 
mills. 

All methods of placer mining are primarily a sifting 
(gravity separation) process. In the early days of placer 
mining, miners panned gold by hand. Sometimes they 
swirled water and gravel from an ordinary frying pan, 
leaving the heavier gold in the pan. But usually the min- 
ers used a shovel to scoop gravel into a sort of cradle 
that held about 0.2 cubic metre of material. They rocked 
this cradle, washing and sifting out the lighter materials 
until only the gold was left. 

The hydraulic giant is a means whereby water is di- 
rected at high pressure onto banks of gold-bearing 
gravel. The water washes the gravel banks into s/uices 
(troughs), which have riffles (grooves) that trap the gold. 

The dredge is a power-driven gold-mining machine. 
It consists of a chain of buckets on a barge. Each bucket 
holds about 0.2 cubic metre of material. The buckets are 
lowered into the water on a boom. They revolve ina 
continuous chain to bring up placer gold from the 
stream bed. The dredge also carries equipment to sepa- 


` rate the gold from the other material. See Mining (pic: 


ture). 

Many countries do not allow either dredging or hy- 
draulic mining because they destroy land and wa 
Dredging was once used in New Zealand, and in Ga he 
fornia in the United States. It is widely used today int 
Soviet Union. 2 

Dragline dredges, often simply called draglines, ar 
lines of weighted dredge buckets that are dragged 
along the bottom of streams to gather up placer gole 

Power shovels are huge machines that scoop se 
large quantities of gold-bearing sand and gravel fro 
stream beds. These shovels also work in connai 
with other equipment to separate the gold from othe 
materials at the site of the deposit. 


The milling process 
parat- 


Three milling methods are generally used in se lled 


ing gold from its ores or from seawater. They are ca 

flotation, cyanidation, and carbon-in-pulp. he 
Flotation. In the flotation process, particles of t! ane 

finely ground ore are separated from each other st at 

ing to the abilities of the different metals in wasted 

tach themselves to an oily froth. Oils and chemical = 

called flotation reagents, are mixed into the water 


fore the ground ore is mixed in. Three types of chemi- 
cals are used—a frothing agent, a collecting agent, anda 
variety of inorganic chemicals. The frothing agent 

causes the water to foam. The collecting agent forms a 
film on the gold so that it will stick to air bubbles which 
goto the top. The inorganic chemicals keep other met- 
als from filming along with the gold. After the ore is 
placed in the water, air is blown in. This is called aera- 
tion. The gold particles are carried to the top in air bub- 
bles and are skimmed off this frothy layer. 

Cyanidation is a process in which the ground ore is 
placed in a tank containing a weak solution of cyanide. 
The gold in the solution is then separated, or precipi- 
tated, by contact with metallic zinc. 

The cyanide process was first used in South Africa in 
the 1890s. It is very efficient, recovering up to 90 per 
cent of the gold from the ore. Using this process, gold 
can be extracted from waste heaps of material dug out 
of gold mines. 

Carbon-in-pulp is another method that requires the 
use of cyanide. In this process, finely ground ore is first 
mixed with water to form a pulp..The gold in the pulp is 
then dissolved with a cyanide solution. Carbon particles 
are added to the pulp to collect and hold gold fons 
(electrically charged atoms) on their surface. Next, the 
carbon particles are removed from the pulp. The parti- 
cles are then placed in a hot caustic (corrosive) cyanide 
solution, which separates the gold from the carbon. 


Uses of gold 


Money. Nations use gold as a form of international 
A All countries accept gold in payment for interna- 
nal debts. During the early 1900s, most countries 
were on the gold standard. This meant that a stated 
amount of gold could be obtained for most paper 
Money at any national bank or at the national treasury. 
en oer Kingdom abandoned the gold standard in 
i. is led to a fall in the value of the pound. The UK 
ahi to the gold standard in 1925. Economic and 
trad ing problems, made worse by an international 
om slump, caused the UK to abandon the gold stand- 
oe before the 1931 general election. The United 
a i abandoned the gold standard in 1933. From then 
a pounds and U.S. dollars, in paper money, could 
ates be converted into gold. 
90 7 the end of the 1930s, no country was operating the 
Shale But gold was widely used as a way of 
tet the value of currency until the 1970s. Today, 
an an half the world’s gold is owned by govern- 
lar oe and banks. Most of the U.S. gold reserves, the 
3 gest in the world, are stored underground at Fort 
nox, Kentucky. 
Gasp the price of gold rises and falls in relation to 
tri for the metal. The demand for gold comes 
A es rom companies which use gold to make jewel- 
where ee products. But sometimes, in a country 
in currency is weak, demand for gold may come 
fe speculators, people who gamble on a change in 
price. 
ounti sometimes are forced to use their gold re- 
ERE make payments when their currency is unac- 
aa, to those from whom they buy. 
Ws B coins. Gold has been used for coins since the 
.C. The Lydia region in Anatolia (now Turkey) was 
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noted for its gold coins. This wealth gave rise to the leg- 
ends of King Midas, and of Croesus, the king of Lydia, 
who were famous for vast riches. Persian coins con- 
tained as much as 97 per cent pure gold. 

The British gold sovereign was first introduced in the 
late 1400s. Today, the use of gold for coinage has in- 
creased with the widespread minting of bullion coins, 
bought as investments. 

Jewellery. Gold is alloyed with other metals such as 
copper and silver to make many kinds of jewellery. 
White gold, made from gold alloyed with other metals 
such as platinum, palladium, or silver, is a common set- 
ting for precious stones in rings. 

Gold leaf has been made in much the same way for 
hundreds of years. Gold is alloyed with copper or silver 
to make gold leaf. The metal is melted, moulded into a 
bar, and then passed between rollers until it becomes a 
flattened ribbon less than 0.04 millimetre thick. The rib- 
bon is cut into pieces 25 centimetres square, then laid 
between leaves of a thin, tough paper. When 210 sheets 
of gold are in the pile, it is called a cutch. This is bound 
in parchment, and laid on a marble block. Then it is 
beaten with a hammer which may weigh as much as 8 
kilograms. 

The first beating makes the sheets about 9 centime- 
tres square. Each sheet is cut into four squares and put 
between pieces of specially coated plastic. Traditionally, 
the sheets were placed between leaves of a membrane, 
called go/dbeater‘s skin, made from ox intestines. Next, 
the sheets are beaten with a 45-kilogram hammer for 20 
minutes. 

The sheets are again cut in four pieces each, then 
beaten by a 3-kilogram hammer. This reduces them, 
after about four hours, to sheets so thin that light shines 
through them. They are about 0.00013 millimetre thick. 
The thin leaves are picked up by wooden pincers, laid 
ona leather cushion, and trimmed with a knife made of 
rattan to sheets 9 centimetres square. Twenty-five of 
these, between sheets of paper, make a “book” 

Gilding is the application of thin gold leaf or gold 
dust for decoration. Gilding is an ancient craft. Archaeol- 
ogists have found gilded objects which are more than 
5,000 years old. The very thin leaves of gold are applied 
by hand, and pressed into place. They are then bur- 
nished, or rubbed, to make the gold stick in place. 
Sometimes a size is used to seal the gold in place. (See 
Gilding.) 

Solid gold objects are extremely valuable. Gilding is a 
method of making objects appear to be made of gold at 
a much lower cost than using solid gold. With gold leaf, 
furniture and even the roofs of buildings can be cov- 
ered with gold. 

Gold in dentistry. More than 2,000 years ago, Roman 
people repaired teeth with gold. Dentists use gold leaf 
and two other forms of gold, called gold pellets and 
sponge gold. Gold can be used to fill cavities (decayed 
areas) in teeth. It is also used in dental alloys containing 
silver, platinum, and other metals. These alloys are used 
by dentists to make bridges and crowns. 

Even though the rising price of gold has made such 
treatments increasingly expensive, the demand for gold 
in dental work has continued. 

Gold in industry. Gold is used in electrical and elec- 
tronic industries, especially in printed circuits, connec- 
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How gold is removed 
from ore 


Crushing and milling re- 
duce gold ore to dustlike par- 
ticles. The process begins 
when a crusher breaks the 
ore into fragments. Water is 
added to the crushed ore to 
form a mixture called pulp. A 
rod mill grinds the pieces of 
ore in the pulp into particles, 
which are then pulverized ina 
ball mill. 


Classification separates the 
ground-ore particles of vari- 
ous sizes. A rake classifier re- 
moves oversize particles from 
the pulp and returns them to 
the ball mill for regrinding. A 
cyclone classifier separates 
extremely fine particles called 
slime from coarser ores 
called sand and drains off the 
slime for use in another proc- 
ess. 


Cyanidation removes the 
gold from the sand particles. 
During this process, a cyanide 
solution is poured onto the 
sand in a leaching tank to dis- 
solve the gold. Next, zinc dust 
is added to precipitate (sepa- 
rate) the gold from the cya- 
nide. Then, in a filter press, 
the gold precipitate is sepa- 
rated from the solution as a 
dark brown powder. 


Smelting removes many of 
the impurities from the gold 
precipitate. The gold is mixed 
with a chemical substance 
called flux and melted in a 
smelting furnace. Such impu- 
rities as copper, iron, and zinc 
combine with the flux and are 
eliminated as s/ag (solid 
waste). The remaining molten 
gold, called crude bullion, is 
poured into a mould and cast 
into bars. 


The diagrams below show the processes involved in a widely used method of separating gold 
from ore. The gold removed from a load of ore is used to produce bars of the valuable metal 


Rod mill 


Rake classifier 


Cyclone classifier \}/ „Sand 


Filter press 
is disassembled 
to remove gold 
precipitate 


Crude bullion 


Flux 
4 
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=> Slag 
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_ ay bullion, shown on the left, is poured into moulds at a smelting plant. When the bul- 
ee s, it forms bars that are about 99.99 per cent pure, such as those shown on the right. 
uta thousand metric tons of ore must be processed to produce each bar. 


tors, and specially coated silicon semiconductors. Gold 
E also be used to cover window glass. This helps re- 
k infrared radiation, while still letting in plenty of 
ight. Gold-alloy wires are used in measuring instru- 
Ments and temperature gauges. 
tee particles of gold are suspended in liquid, the 
Sia is described as precipitate. A type of precipitated 
AAN making a glass. It is called Purple of 
s. lace is ini i 
ed sik e is made by twining the strips of gold 
paks are marks stamped on gold articles to in- 
ow me pure the gold in them is. The hallmarks 
“a pe at carat the gold is, and also where the analysis 
= =, All gold articles intended for sale have to be 
hin by an assay office and stamped with special 
ges A allmarking has been used since the Middle 
ae enalties for interfering with hallmarks were once 
ty severe, and included punishment by death. (See 
Hallmarks.) 


History of gold 


E mangent times. It is not known when gold 
Fios st discovered. But it is clear that from ancient 
with pocple have prized gold. Gold was associated 
Bisco gods, and so was held in special regard. Ar- 
Made ogists have found gold cups and gold jewellery 
Shilizati early as 3500 B.C. by the people of the ancient 
ia i ion at Ur in Mesopotamia (now Iraq). Gold jewel- 
Erben about the same period has been found in the 

Kiiev s the Egyptian pharaohs. The ancient Egyptians 
Gold v, that gold was the metal of the gods, and all 

Fr as the property of the pharaoh. 
om these ancient times, kings wore crowns made 


of 
of gold. Gold was plentiful in the lands around the Med- 


it 

eal Sea. The people of Mycenae in Greece made 

Meas with decorated handles. Archaeologists have 
such cups in the graves of kings buried around 


1500 B.C. People in China, Crete, India, and Persia used 
gold to make beautiful objects such as dishes, bowls, 
and cups. Sword hilts were sometimes covered in gold. 

Very little Roman gold work has survived. Rich peo- 
ple sometimes buried hoards of gold and silver in times 
of war. In modern times, people have dug up some of 
these hoards. The Romans minted gold coins, and 
wealthy people wore gold jewellery. 

The Middle Ages. In England, Anglo-Saxon gold 
work was of very high quality. Examples of gold jewel- 
lery were found in the Anglo-Saxon ship-burial at Sutton 
Hoo in Suffolk. Archaeologists date the burial between 


more than 2,000 years old, is an ex- 


The Broighter gold collar, 
ample of early Celtic art. 


236 Gold 


A.D. 650 and A.D. 670. (See Sutton Hoo.) In Ireland, Celtic 


craftworkers produced many fine pieces of gold jewel- 
lery. An outstanding example is the Tara Brooch, made 
during the 700s. It is now in the National Museum of 
Ireland, in Dublin. (See Celtic Art [picture]. 

In mainland Europe, during the early Christian era, 
kings offered gold crowns and gold crosses to 
churches. Artists and craftworkers used gold inside 
churches for decoration, and in religious works of art. 
Much medieval gold work has not survived, largely be- 
cause it was seized and melted down in time of war. 
During the Middle Ages, goldsmiths founded associa- 
tions called guilds to protect the secrets of their craft. 

In the 1500s, Italian goldsmiths were the best in Eu- 
rope. Among the most skilful was the goldsmith Ben- 
venuto Cellini (1500-1571), who worked mainly in Rome 
and Florence. (See Cellini, Benvenuto.) 


Scenes from the Australian goldfields of the 1800's 


Gold prospectors were 
lured to California, U.S.A, 
after the discovery of gold at 
Sutter's Mill in 1848. Thou- 
sands of adventurers, suchas 
these panning for gold near 
Auburn in 1852, rushed in 
from many parts of the world 


Gold in the New World. When the Spanish conquer 
ors explored Mexico and Peru in the 1500's, they were 
astounded by the wealth of the native Aztecs and Incas. 
These American people mined and worked gold with 
great skill. The Spanish conquerors seized many items 
of jewellery and other gold treasures. S 

In those days, a legend grew up about a land rich in 
gold, called £/ Dorado, meaning the gilded. In this mys- 
terious land, gold was supposed to be as common F 
sand. Over the centuries, many explorers set out to fin 
El Dorado. The rich gold discoveries in Alaska and Cali- 
fornia in the U.S.A., in Australia, and in South Africa 
were all believed to be El Dorado at first. Each discovery 
began a gold rush, of which the gold rush to California 
in 1849 is probably the most famous. People from all 
over the world travelled to take part in these gold 
rushes. 


Gold miners used wheelbarrows to take earth to the creek to 
separate the dirt from the gold. 


rom earth 


Panning for gold was a method of separating gold f 
by washing the mixture in a pan. 


Development of gold mining. Gold mining became 
amajor industry during the mid-1800s in Australia, New 
Zealand, South Africa, and the United States. Gold min- 
ing contributed greatly to the early settlement of these 
countries. Gold was discovered in wild, remote regions. 
People seeking gold were called prospectors. They trav- 
elled long distances to reach the goldfields. Often the 
camps set up by the gold miners were the first settle- 
ments in those regions. 

Gold mining often began with a gold rush (see Gold 
rush). Australia’s gold rush began in 1851, when Edward 
Hammond Hargraves and two companions found gold 
in New South Wales. All the earliest discoveries of gold 
in Australia were alluvial. The metal lay in flakes, grains, 
or nuggets in river gravel, where it could be worked by 
hand. New Zealand's gold industry declined in the late 
1800s when alluvial deposits became exhausted. 

Once gold was discovered in an area, miners rushed 
to stake a claim to a piece of land to work on. Where 
gold was present in the beds of creeks or rivers, miners 
used the panning method to wash gravel until only the 
heavier gold remained. A similar, better method was to 
use a rocking cradle to separate gold from worthless 
stone. They rocked gravel and water in the cradle, sift- 
ing out lighter materials and leaving gold. Puddling was 
another version of panning. Huge tubs or vats, often 
worked by horses, were used to wash gold-bearing soil. 

In areas where water was scarce, alluvial gold was 
mined by dry blowing—that is, miners separated gold 
from sand by dropping the material from a height and 
allowing the wind to blow the lighter material away. 

_ Once surface deposits were exhausted, miners had to 
sink shafts into the ground. They tried to follow the /ine 
of lode—that is, the gold in quartz veins. 

_ life on the goldfields. Living and travelling condi- 
tions on the goldfields of the 1800's were extremely rug- 
ged. Often there were no buildings for shelter. Miners 
encountered worse conditions as they travelled farther 
from civilization. Many miners returned home after a 
brief, unsuccessful, period on the goldfields. Very few 
the fortune of which they had dreamed when they 

et Out. 


Australia’s first gold shipment, in 1852, caused great excite- 
ent in William Street, Melbourne. 
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Miners came to the goldfields from all parts of the 
world. For example, many Chinese miners migrated to 
California during the 1849 gold rush. Later, many of 
these Chinese miners moved to Australia and New Zea- 
land. 

Gold still attracts miners with the same hopes as pros- 
pectors had during the gold rushes of the 1800s. Brazil 
is a leading gold producer, chiefly from the Minas Ge- 
rais region. Miners have gone to the Brazilian wilder- 
ness in search of fresh goldfields. 

Related articles in World Book include: 


Alchemy Forty-Niner Malleability 
Alloy Gilding Mining 
Amalgam Gold leaf Money 
Bullion Gold rush South Africa (pic- 
Ductility Jewellery ture) 
El Dorado 
Outline 
1. Properties of gold 
Il. How gold is formed 
A. Lode, or vein, deposits 
B. Placer deposits 
C Gold in seawater 
mi. World gold Is 
IV. How gold is mined 
A. The hydraulic giant C Power shovels 
B. The dredge 
V. The milling process 
A. Flotation C Carbon-in-pulp 
B. Cyanidation 
VI. Uses of gold 
A. Money E. Gilding 
B. Gold coins F. Gold in dentistry 
C Jewellery G. Gold in industry 
D. Gold leaf H. Hallmarks 
Vil. History of gold 
Questions 


Why do governments keep much of the world’s gold? 
What qualities make gold a desirable metal? 

How are gold alloys measured? 

How is gold taken from placer mines? 

What are the chief gold-producing countries? 

Why do some countries forbid placer mining? 

What is meant by “milling” gold? 

What was El Dorado? 


Gold commissioners were officials whose job it was to inspect 
the diggers licences on the goldfields. 
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Gold Coast ipop. 163,352) is a city located on the ex 
treme southeast corner of Queensland, Australia. It cov- 
ers an area of 123 square kilometres and extends along 
about 40 kilometres of coastline, from Paradise Point in 
the north, to Coolangatta, on the border of Queensland 
and New South Wales. The citys resorts and natural at- 
tractions have established it as one of the world's major 
tourist spots. Other industries in Gold Coast include 
fishing and manufacturing. 

Gold Coast. See Ghana. 

Gold Cup race. See Motorboat racing (Types of rac- 
ing! 

Gold leaf is gold metal that has been beaten into very 


thin sheets or leaves. It is often used to decorate the sur- 


face of picture frames and furniture and to letter signs 
on windows. Gold is preferred to other metals because 
it is not brittle and does not rust or tarnish. Gold leaf is 
applied to a previously smoothed surface by a process 
called gilding. First, an adhesive material called gold 
size \s applied to the surface. Then, the gilder places the 
leaf on the surface with a wide, soft-hair brush called a 
gilder's tip. When the gold size dries, the gold leaf sticks 
permanently and makes the surface look like solid gold. 

Gold leaf was used in ancient times in Greece, Rome, 
the Middle East, and Asia. From the Middle Ages to the 
early Renaissance, artists in Europe and the Byzantine 
Empire often covered the background of their pictures 
with it. Today, artists rarely use gold leaf. 

See also Gilding; Gold. 
Gold rush is a rapid movement of people to a site 
where gold has been discovered. The discovery of gold 
fields has long attracted large numbers of prospectors 
and other people because of the traditionally high value 
of gold. Towns developed overnight, transportation net- 


Mount Alexander, which is now Castlemaine, was the richest 
1852. Thousands of diggers flocked there from all over the worl 


Gold rush often used a cradle to separate gold 
from worthless stone. They rocked gravel and water in the cre 
dle, sifting out lighter materials and leaving the gold 


works were hacked out of the wilderness, and new tert 
tories were born within months. 

Gold rushes have had important effects in the devel- 
opment of some countries. The greatest gold rush in 
United States history began with the discovery of gold 
in California in 1848. By 1849, a large-scale gold rush 
was underway. San Francisco, the nearest port, grew 
from a small town to a city of 25,000 in a year's time as 


portion in Victoria, Australia, in 


people arrived from all over the world. in the United 
States, gold rushes were important to the development 
of the West. They led to the clash between white settlers 
and Indians, and to permanent cities, states, transporta- 
ton systems, and varied economies. 

The first officially recorded discovery of gold in Aus- 
tralia was made near Bathurst, New South Wales, in 
1823. But goldfields were not opened up until 1851, 
when a large amount of gold was struck at Ballarat, Vic- 
toria Australia’s population almost tripled in the next 
nine years. An 1861 gold rush in New Zealand doubled 
that country's population in six years. The city of Johan- 
nesburg, South Africa, was founded as a result of a gold 
rush in 1886. Another great gold rush sparked develop- 
ment in the Klondike region of Canada’s Yukon Territory 
during 1897 and 1898. Many sites of gold rushes also 
have become important tourist attractions, 

Related articles in World Book include: 

Alasha (History) Gold 
Klondike 


Australia, History of (Gold) 

California (History) Panama (Colombian rule) 
Fargo, William George Western frontier life (The 
Forty-Niner search for gold and silver) 
Gold standard is the use of gold as the standard of 
value for the money of a country. A country is on the 
gold standard when it will exchange any currency it is 
offered for gold and when it agrees to buy and sell gold 
ata fixed price. Advantages of following the gold stand- 
ard are that it checks inflation, restrains government 
spending, and stabilizes currency exchange rates 
among countries that use it. The disadvantages are that 
it prevents necessary adjustments in domestic currency 
supplies and international exchange rates. 

In 1821, the United Kingdom became the first country 
to introduce an official gold standard. Many other West- 
em countries followed the gold standard or a form of it 
during the early 1900s. After the 1930s, gold played an 
increasingly smaller role in world monetary systems. By 
the late 1970's, gold played almost no role in national or 
international monetary systems. A small number of 
economists strongly favour a return to the gold stand- 
ard. But most economists consider it unlikely that this 
will ever happen. 

See also Money (The rebirth of paper money). 

rg, Arthur Joseph (1908-1990), an American 
lawyer and diplomat, was secretary of labour, Supreme 
urt justice, and United States ambassador to the 

United Nations. President John F. Kennedy named him 
secretary of labour in January 1961, and appointed him 
to the Supreme Court of 
the United States in 1962. 
3 the request of President 

yndon B. Johnson, Gold- 
he left the court in 1965 
th become ambassador to 

Ne United Nations. He re- 
Signed in 1968. In 1970, in 
his first attempt to win an 
elective office, Goldberg 

came the Democratic 
nominee for governor of 
New York. He lost to Re- 
Publican Governor Nelson 
A. Rockefeller. 


Golden Fleece 


Until 1961, Goldberg was noted mainly for his shill in 
mediating labour-management disputes He became 
general counsel of the Congress of industrial Organiza 
tions (CIO) and of the United Steelworkers of America in 
1948. He helped negotiate the merger of the OO and 
the American Federation of Labor (AFU in 1955. Born in 
Chicago, Goldberg graduated from Northwestern Uni 
versity Law School at Evanston, Illinois, in 1929 
Goldberger, Joseph (1574-1929), an American doc 
tor, is remembered chiefly for his work on pellagra. He 
proved the disease was caused by lack of milk and meat. 
the main sources of vitamin B. After studying pellagra in 
asylums and institutions, he produced it in inmates by 
limiting their diets (see Pellagra). He also added to the 
knowledge of yellow fever, typhoid, typhus, Rocky 
Mountain spotted fever, straw-mite itch, measles, diph- 
theria, and influenza. He was born in Giralt, Hungary. 
See also Vitamin (History). 

Golden Age is a term used by the Greek poet Homer 
to describe a remote period of the past that he consid 
ered more civilized and enlightened than his own. 
Homer had no written records of such a period. But he 
might have been acquainted with the traditions of the 
wonderful Mycenaean and Minoan civilizations that had 
flourished hundreds of years before his time. 

Many historians have applied the phrase Golden Age 
to the period when a nation reaches its highest peak of 
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the Golden Age of Greece actually lasted from 477 to 
431 B.C, long after Homer's time. During that period, 
Athens reached great heights in sculpture, architecture, 
and drama. Many other nations also enjoyed eras that 
have been described as their Golden Age. Historians 
would probably agree on the following: 
Egypt, the Golden Age of Literature, 2200-2050 B.C; 
the Golden Age of Wealth and Empire, 1500-1375 BC 
Rome, 27 B.C-AD. 14, the Age of Augustus. 
Mexico, 1440-1520, the reign of the Montezumas. 
Spain, 1474-1516, the reign of Ferdinand V and Isa- 


bella I. 
1558-1603, the reign of Elizabeth I. 
France, 1640-1740, the reigns of Louis XIV and Louis 


XV. 

People often regard the legendary past of their ances- 
tors as their golden age of glory. They usually have few 
facts, but use their imaginations to fill the times with the 
highest virtues and ideals. They speak of “the good old 
days’ as having been the best. 

See also Greece, Ancient (The rivalry between Ath- 
ens and Sparta; illustrations: Greece in the Golden Age); 
India (The golden age in India); Netherlands (Prosperity 
and power); Tang dynasty; Spanish literature (The 
Golden Age). 
Golden Fleece, in Greek mythology, was the golden 
wool of a flying ram. The fleece was the object of a fa- 
mous quest by the Greek hero Jason and a band of men 
called the Argonauts. 

The story of the Golden Fleece began in the Greek 
kingdom of Thessaly, which was ruled by King Athamas. 
The king had two wives. Athamas and his first wife, Ne- 
phele, had a son named Phrixus and a daughter named 
Helle. Ino, the king's second wife, hated the children. 
She persuaded Phrixus and Helle to eat all the seeds that 
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the Greek farmers had intended to plant. Ino convinced 
them that their action would please the gods. Thus, no 
crops grew, and a terrible famine occurred. 

Athamas sent a messenger to the oracle at Delphi to 
learn how to end the famine (see Oracle). After the mes- 
senger returned, Ino bribed him to give the king a false 
report. The messenger told Athamas that the famine 
would end only if Phrixus and Helle were sacrificed to 
the gods. The king sadly agreed to sacrifice his children, 
but Nephele saved them. She sent them to a distant land 
called Colchis on a flying ram that had a golden fleece. 

On the way to Colchis, the ram flew over the Darda- 
nelles, a strait between Europe and Asia. Helle fell off 
the ram's back and drowned. In her memory, the strait 
was called the Hellespont in ancient times. Phrixus ar- 
rived safely in Colchis, where he sacrificed the ram to 
the god Zeus and hung its fleece in a grove of trees. 
Jason later captured the Golden Fleece and brought it 
back to Greece. 

See also Argonauts; Jason; Medea. 

Golden Gate Bridge is one of the largest and most 
spectacular suspension bridges in the world. It spans a 
channel at the entrance of San Francisco Bay, California, 
U.S.A. The bridge, which has a total length of 2,737 me- 
tres, connects northern California to the peninsula of 
San Francisco. Its towers are among the first structures 
seen from ships approaching San Francisco. These tow- 
ers stand on either side of the bridge, about 340 metres 
from the ends. They hold up the two steel cables, 93 
centimetres in diameter, from which the bridge hangs. 
The section between the towers is 1,280 metres long, 
one of the world’s longest spans. The floor is 67 metres 
above the water, and 27 metres wide. It has a six-lane 
road and pavements. Joseph B. Strauss designed the 
bridge. Engineers completed it in 1937 at a cost of 354 
million U.S. dollars. See also Bridge (picture), 

Golden Hind. See Drake, Sir Francis. 

Golden Mile is a rich gold-mining area near Kalgoor- 
lie, in Western Australia. The most valuable deposits are 
near Boulder, about 5 kilometres from Kalgoorlie, The 
Golden Mile deposits were discovered in 1893. See Kal- 
goorlie. 

Golden retriever is a medium-sized hunting dog. It 
has won recognition as an intelligent, hard-working gun 
dog and as a guide for the blind. Pedigree dog shows 
require golden retrievers to stand 51 to 61 centimetres 
high at the shoulder and weigh from 27 to 34 kilograms. 
The dog has a thick, double coat of flat, gold-coloured 
hair. Its good-natured personality makes it a popular pet. 
Golden retrievers were first bred in Scotland in about 
1870. 

See also Dog (picture: Sporting dogs); Dog, Guide. 
Golden rule is the principle that people should treat 
others as they would like to be treated themselves, The 
rule is called go/den to indicate that it is the finest or 
highest rule of life. 

There are two versions of the golden rule, positive 
and negative. Jesus Christ taught the positive version in 
the Sermon on the Mount. In Matthew 7:12, He said, 
“Therefore all things whatsoever ye would that men 
should do to you, do ye even so to them.” A similar ver- 

sion of Jesus’ statement appears in Luke 6:31. 

The golden rule in a negative form states that people 
should not treat others the way they do not want to be 


treated themselves. Several ancient Greek and Jewish 
thinkers taught the negative form. The Chinese philoso- 
pher Confucius taught both the positive and negative 
versions of the golden rule. 

The golden rule dictates certain actions that set aside 
other ethical principles. For example, the principle of 
self-preservation states that people should put their own | 
life ahead of others. However, some people risk their 
life to save a stranger. According to the golden rule, 
people should try to save a stranger's life because they 
would want a stranger to save theirs under similar cir- 
cumstances. 

Golden section, also called the divine proportion, is 
the division of a line segment in such a way that the 
ratio of the whole segment to the larger part is equal to 


the ratio of the larger part to the smaller part. The ratio 
is approximately 1.61803 to 1. 

A rectangle whose length and width correspond to 
this ratio is called a go/den rectangle. Rectangles that 
look like a golden rectangle are more pleasing to the 
eye than other rectangles, though no one knows why. 
Many golden sections and golden rectangles appear in 
famous paintings, sculpture, and architecture. Buildings 
that incorporate golden sections and rectangles include 
the Parthenon, constructed in Athens in the 400s B.C, 
and buildings designed in the 1900's by the French ar- 
chitect Le Corbusier. 

The figure with this article shows how to construct a 
golden rectangle and a golden section. First draw a 
square ABCD. Then, find the midpoint M of side AB. 
Next, use a compass to extend AB to a point F so that i 
ME = MC Rectangle AEFD is a golden rectangle. To “! 
vide AB according to the golden section, use a compass 
to find a point G on AE so that EF = EG. ind 
Goldenrod is a common wild flower. About 100 kines 
of goldenrods grow in North America, and a few grow 
in Europe. Goldenrods grow along dry roadsides, in i 
moist woods, in swamps and peat bogs, and in prairie 
and fields. They are also cultivated in gardens. 

The goldenrod has a slender stem like a wand. The i 
leaves and stem may be smooth or hairy. The leaves ™ 
also have toothed, or jagged, edges. The bright pei 
or deep golden, flowers grow in thick, graceful cea 
at the top of the stem. The flowers bloom in the pe 
and the autumn. Many people incorrectly believe ee i 
the pollen of goldenrod causes hay fever and simi 
lergies. Its pollen is too moist and sticky to float free!y 
through the air. The pollen of ragweed and severa 


other plants with light pollen, easily carried by the wind, 
is the real cause. 

The goldenrod is a favourite flower in America, and 
the suggestion has been made to adopt it as the national 
flower of the United States. 

People often dry the early goldenrod for floral inte- 
rior decoration. Some brew the leaves of the sweet 
goldenrod to make tea. These leaves also produce an 
oil, used as a tonic. 

Scientific classification. Goldenrod belongs to the com- 
posite family, Compositae (Asteraceae), genus Solidago. 
Goldenseal, also called orangeroot, is a perennial 
flowering plant of the eastern United States. It is some- 
times called yellow puccoon, yellowroot, or Indian tur- 
meric. It gets its name from its thick yellow root. Com- 
mercial growers dry and grind the roots for medicinal 
use. The plant's lobed leaves may be 20 centimetres 
wide. Its greenish-white flowers are 6 millimetres 
across. It bears red fruits in large clusters. 

Scientific classification. Goldenseal belongs to the butter- 
cup family, Ranunculaceae. It is Hydrastis canadensis. 
Goldfinch is the name of species of finch with a lot of 
yellow in its plumage. In particular it refers to the gold- 
finch of Europe and western Asia and to the American 
goldfinch. 

Goldfinches are about 14 centimetres long, have 
notched tails, and sharp pointed bills. They feed mainly 
on seeds of the daisy family, including thistle, ground- 
sel, and burdock. 

The goldfinch of Europe and western Asia is an attrac- 
tive bird with a red face mask and black, yellow, and 
white wings. It flies in small groups known as charms. 
The flight is undulating (wavy up-and-down movement), 
and in flight the yellow bands on the wings are promi- 
nent. Its song is a liquid twittering, each phrase made 
up of tinkling notes. It nests high up in the fork of a tree. 
Several pairs may breed close together ina colony. 

Many European goldfinches overwinter in Spain and 
around the Mediterranean. This bird has been intro- 
duced into other countries including Argentina, Aus- 
tralia, and New Zealand, In New Zealand it is a pest be- 
cause it pecks the seeds from ripening strawberries. 

The male American goldfinch is only yellow in the 
summer months; the rest of the year it is a drab olive- 
yellow, the same plumage as the female. The male has a 
distinct black cap and black wings barred with white. It 
Usually breeds late in the summer. It is found in Canada 
and the United States. 

Scientific classification. Goldfinches are in the finch family, 
Fringillidae. The European goldfinch is Carduelis carduelis, and 
the American goldfinch is C tristis. 

See also Finch. 

Goldfish is a variety of carp also called golden carp. 
Young goldfish do not have bright colours, but many 
develop brilliant hues. They are all called goldfish, 
though their colours range from red, gold, and orange 
to bronze, brown, grey, black, and white. Multicoloured 
goldfish are produced by selective breeding from plain- 
Coloured goldfish. Goldfish are widely used in many 
lands as an ornamental fish. , 

Kinds of goldfish. Although 100 fancy varieties exist, 
only about 20 kinds of goldfish are sold today. They 
have such names as comet, lionhead, fantail, and veiltail. 
Some have scales so thin that they can hardly be seen. 
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They are called sca/eless. These have deep red colours, 
and may have spots of blue, purple, lavender, or cream. 
Some grow only 5 or 8 centimetres long, and others 
grow to more than 30 centimetres in length. 

In the wild, goldfish spawn among water plants dur- 
ing midsummer when the temperature reaches around 
20° C. Some goldfish live to be very old. Golden carp are 
known to have lived over 50 years. Wild goldfish usually 


American goldfinch 
Carduelis tristis 

Found in North America 
from southern Canada to 
Florida and Baja California 
Body length: 13 centimetres 


Male 


European Idfinch 
Carduelis sels 

Found in Europe, western 
Asia, and northwest Africa 
Body length: 14 centimetres 


Goldfish differ widely in colour and shape. Popular varieties include the fringetail, top /eft, and, 
from left to right, the calico, popeye, and lionhead, top right. 


do not live longer than 15 years, and most goldfish in 
homes live less than five years. 

Their care. Goldfish require little care compared 
with many pets. A container with straight sides is better 
than a curved bowl, because it gives more surface for 
the absorption of air. The water should be about 18° C 
and must be clean and free of toxic chemicals, such as 
chlorine. Chlorine is used to purify tap water in many 
cities. If chlorinated tap water is left to stand for 24 
hours, the chlorine will leave the water and the goldfish 


can safely be added. Extreme changes of water tempera- 


ture are harmful to goldfish. Goldfish should be fed 
once a day. They eat worms, bread crumbs, water fleas, 
and plants. Shade must be provided in the tank because 
goldfish have no eyelids. See Aquarium (Starting a 
home aquarium). 

Their beginnings. The ancestor of the goldfish is a 
plain-coloured fish of China and Japan. Goldfish placed 
in bodies of flowing water, such as lakes and rivers, 
soon lose their striking appearance and look like their 
plain-coloured ancestors. Centuries ago, the Chinese 
bred goldfish to produce beautiful colourings and un- 
usual fins and body forms. The Japanese helped create 
many of the strange kinds seen today. 


The common goldfish is a popular aquarium pet. 


Scientific classification. The goldfish belongs to the carp 
family, Cyprinidae. It is Carassius auratus. 

See also Carp. A 
Golding, Sir William (1911-1993), a British novelist, 
wrote about the conflict between mind and instinct. His 
writings imply that both mind and instinct will destroy 
people unless restrained by conscience. Golding won 
the 1983 Nobel Prize for literature. 

Lord of the Flies (1954), Golding's most famous book, 
tells of a group of boys stranded on an island. The boys 
lose all moral purpose, and develop savage ways. But 
they realize they can be saved only through planning—@ 
form of civilization. They divide into hunters (doers) and 
fire-keepers (thinkers). But the two groups are soon at 
war with each other. The story implies that civilization 's 
only a covering for people's natural violence. 

Golding was born in St. Columb Minor, in Cornwall, 
England. His other novels include The /nheritors (1955), 
Pincher Martin (1956), Free Fall (1959), The Spire (1964), 
The Pyramid (1967), The Scorpion God (1971), Darkness 
Visible (1979), Rites of Passage (1980), The Paper Men 
(1984), Close Quarters (1987), and Fire Down Below 
(1989). Golding was knighted in 1988. h 
Goldman, Edwin Franko (1878-1956), was a leading 
American bandmaster. In 1911, he organized the New 
York Military Band, which was renamed the Co 
Band in 1918. The band became famous for its skill an 
its unusual programmes, which included both sym- 3 
phonic music and traditional band numbers. Many clas 
sical composers, including Henry Cowell, Darius Mik 
haud, and Ottorino Respighi, wrote works especially 
the band. Goldman wrote 109 marches and 3 books on 
music. His best-known march is On the Mall (1923). 

Goldman was born in Louisville, Kentucky. He studia 
composition in New York City with the Czech compos? 
Antonín Dvořák. From 1895 to 1905, Goldman played 
solo cornet at the Metropolitan Opera, New York City. 
Goldman, Emma (1869-1940), was a revolutionary 
who left Russia to live in the United States in 1885. pe. 
1889, she joined a group of anarchists. These revoluti 
aries opposed all forms of government. am 

During a strike at Homestead, Pennsylvania, in 1892, 
guards of the Carnegie Steel Company shot several 
strikers. Goldman and another anarchist, Alexander 
Berkman, blamed the company president, Henry Clay 


Frick, for the shootings. In 1893, Goldman was impris- 
oned for a year for urging unemployed people to steal 
bread if they were starving. She later came to generally 
oppose violence. 

Goldman campaigned for anarchism, birth control, 
and women’s rights. She and Berkman edited a monthly 
magazine, Mother Earth, from 1906 to 1917. In 1916, she 
was imprisoned for violating laws that prohibited the 
distribution of birth control information. In 1917, during 
World War |, she and Berkman were imprisoned for 
two years for opposing military conscription. After their 
release, they were deported to Russia. Goldman was 
born in Kovno (now Kaunas), Lithuania. 

Goldoni, Carlo (1707-1793), was an Italian playwright. 
Almost all his plays deal with light and humorous sub- 
jects, though he often questioned the values of the aris- 
tocracy and the middle class. Unlike other dramatists of 
his day, who let the actors improvise on a plot outline, 
Goldoni insisted on writing the entire play. His best 
plays include The Servant of Two Masters (1 745), The 
Liar (1750), and The Mistress of the Inn (1753). 

Goldoni was born in Venice. He studied law in several 
universities before deciding in 1748 to become a play- 
wright. He wrote more than 150 comedies in Italian, in 
the Venetian dialect, and in French. 

Goldsmith, Oliver (1 7302-1774), was an Irish-born 
writer who produced a variety of works marked bya 
charming, lively style. His play She Stoops to Conquer 
í 773) ranks among the finest comedies ever written. Its 
hero is a bashful young man who mistakes a country 
mansion for an inn. He treats the master of the house as 
an innkeeper and the master's beautiful daughter as a 
servant. 

_ The Vicar of Wakefield (1766), Goldsmith's only novel, 
is a charming story about the simple life of the Primrose 
family and their misfortunes. The father, a vicar (clergy- 
man), is an idealized figure with a wise philosophy. The 
Novel teaches the value of humility and courage. 

The Deserted Village (1770) is a long poem about 
country life. It shows the evil that results when people 
Place too much importance on money and luxury. It also 
paints a tender picture of a happy farm village before 
commercial considerations destroyed it. 

The Citizen of the World (1762) is a collection of Gold- 
smith's essays, In it, Goldsmith adopted the then com- 
ved practice among English writers of having a Chinese 
cog to England write home about the strange cus- 
eg he noticed. Goldsmith thus exposed the shortcom- 
ngs he saw in the English people of his time. 

a hN believed that comedy should make people 
ih gh. He attacked the tearful comedies then popular on 
in London stage in the essay “A Comparison Between 

ughing and Sentimental Comedy’ (1773). 
eg omith was born in Ballymahon, Ireland. He stud- 

medicine, but was never a serious student. In 1756, 
e Went to London and tried unsuccessfully to establish 
PE as a doctor. He began writing for magazines to 
ene himself. Goldsmith won his first recognition for 
te. Taveller (1764), a philosophical poem. He became a 
ea author, but he was careless with money and 
mous pny debts when he died. He belonged to the fa- 
on Literary Club, centred around Samuel Johnson. 
Newt, also English literature (picture: Samuel Johnson); 
ery, John. 


Goldwyn, Samuel 243 


Goldsmithing is the art of making jewellery and 
other objects from gold. It is one of the oldest arts. 

Ancient goldsmiths were skilled at shaping and sol- 
dering gold as early as 3500 B.C. The oldest examples of 
goldsmithing come from Egypt and Mesopotamia. 

In England, the art of goldsmithing goes back at least 
to 1180, when the first known goldsmiths’ guild was es- 
tablished. The English goldsmiths acted as money lend- 
ers and bankers in addition to making jewellery and 
other gold and silver objects. Goldsmithing probably 
reached its greatest development during the Renais- 
sance in Italy. Benvenuto Cellini was probably the great- 
est Italian goldsmith (see Cellini, Benvenuto). 
Goldstone, Richard (1938- _}, is a judge of the Su- 
preme Court of South Africa. In 1991, South Africa's 
President F. W. de Klerk invited him to head a commis- 
sion of inquiry into public violence and intimidation. His 
investigations looked into many incidents of mass vio- 
lence, including murders, beatings, and destruction of 
property, that were common in South African town- 
ships. Judge Goldstone’s commission made a series of 
reports which won national and international acclaim 
for their fairness and honesty. 

Richard J. Goldstone was born in Boksburg, east of Jo- 
hannesburg. He graduated in law from the University of 
the Witwatersrand in 1962 and became an advocate 
(barrister) in Johannesburg the following year. In 1976, 
he was appointed a senior counsel and, in 1980, he be- 
came a judge of the Transvaal Supreme Court. Gold- 
stone was appointed to the Appellate (appeals) Division 
of the Supreme Court of South Africa in 1989. 
Goldwater, Barry Morris (1909- ), an American 
politician, was the Republican candidate for U.S. presi- 
dent in 1964. He lost to his Democratic opponent, Presi- 
dent Lyndon B. Johnson. 

Barry Goldwater was born in Phoenix, Arizona. He 
was first elected to the U.S. Senate in 1952. He became 
the leader of the Republican conservatives after a 1957 
Senate speech in which he attacked President Dwight D. 
Eisenhower's 1958 budget as being too high. 

When Goldwater ran for president in 1964, he called 
for fewer powers for the federal government and a 
stronger stand against Communism. He declared that 
the government had no powers except those clearly set 
forth in the Constitution. He said other powers be- 
longed to the states. 

Goldwyn, Samuel (1882-1974), was one of the first 
and most successful American film producers. He be- 
came noted for his ability to assemble directors, writers, 
and actors into great creative teams. Such stars as Gary 
Cooper, Danny Kaye, Merle Oberon, and Lucille Ball 
gained fame in Goldwyn films. Goldwyn’s best-known 
films include Dead End (1937), Wuthering Heights (1939), 
The Little Foxes (1941), The Best Years of Our Lives 
(1946), and Guys and Dolls (1955). 

Goldwyn was born in Warsaw, Poland. His original 
name was Samuel Goldfish. At 13, he travelled alone to 
the United States. He helped produce Hollywood's first 
full-length film, The Squaw Man, in 1913. In 1917, he and 
the Selwyn brothers, two Broadway producers, formed 
Goldwyn Pictures. In 1922, the company merged with 
Metro Pictures to form Metro-Goldwyn-Mayer (MGM). 
Goldwyn left MGM, and in 1923, formed Samuel Gold- 


wyn Productions. 
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Golf is an exciting sport and a popular form of recreation. A golf tournament, /eft, may attract 
thousands of fans who watch skilled professionals or amateurs play. Many people enjoy the exer- 
cise and friendly competition of playing golf with friends on a beautifully landscaped course, right. 


Golf 


Golf is an outdoor sport in which a player attempts to 
hit a small, hard ball into a hole in as few hits as possi- 
ble. Players hit the ball with one of several kinds of long, 
slender golf clubs. The kind of club depends on the 
ball’s location and distance from the hole. Golf is played 
on a course that normally is divided into 18 units, also 
called holes, of varying lengths and difficulty. 

Golf is one of the most popular outdoor sports in the 
world. Millions of men, women, and children play golf 
as an individual or team sport. Millions more enjoy golf 
as a form of recreation and exercise. Golf is also a popu- 
lar spectator sport, attracting thousands of fans to tour- 
naments. Millions more may watch tournaments on tele- 
vision. 


The course 


Golf courses have no regulation length or shape, but 
most consist of 18 holes numbered 1 to 18. Playing all 18 
holes makes up a round of golf. On courses that have 
only nine holes, each hole is played twice for a round. 

An 18-hole course averages about 55 hectares. Each 
hole includes a fee, a fairway, a green, and often one or 
more hazards. For the layout of a typical golf course, see 
the diagram in this article. Courses for men generally 
range from about 5,900 to 6,400 metres in length. This 


distance is the total length from the tees to all 18 bees 
Courses are shortened for women by positioning the /a- 
dies’ tee closer to the hole. d 

A golf course contains a mixture of par 3, par 4, an 
par 5 holes. A player achieves a par score by hitting the 
ball from the tee into the hole in a certain number of 
strokes, usually 3, 4, or 5. A typical par 3 hole morini 
up to 229 metres, a par 4 from 230 to 430 metres, and @ 
par 5 measures at least 431 metres. 

Most courses are laid out in a loop that brings the 
golfer back to a point near the first tee at the end of 
each nine holes. The holes are arranged so that players 
are relatively safe from balls hit by players on another 
hole. Golfers shout the traditional warning “Fore!” to - 
alert other golfers that a shot is about to be hit or that 
ball has been hit in their direction. | flat 

The tee. Each golf hole begins at the tee, a smal hot 
area from which the golfer takes the first stroke, or "°° 
This stroke is sometimes called a drive. Before —_ 
the ball, the golfer places it on a wooden or plastic pe9 
that is also called a fee. The peg may only be used iad 
the tee. After the tee shot, the golfer must hit the bal 
it lies on the course. that 

The fairway is a stretch of closely mowed Tres F 
extends from the tee to the green. The fairway may 


Golf terms 

Birdie. A score of one under par on a hole. 

Bogey. A score of one above par ona hole. A double bogey is 
two over par and a triple bogey is three over par. 


Eagle. A score of two under par on a hole, 

Handicap. A method of equalizing competition by allowing a 
certain number of strokes to a golfer competing against a more 
skilful player. The handicap is computed from a golfer's previ- 
ous scores. 

Hole-in-one, also called an ace. This rare score occurs when the 
golfer's tee shot goes into the hole. 

Lie is the position in which the ball lies on the course after a 
stroke. An unplayable lie exists when the balls position makes it 
impossible to hit 


straight path to the green or it may be laid out at an 
angle, called a dogleg. The fairway is designed to give 
the golfer the clearest route to the green. 

Golfers who hit their ball outside the fairway land in 
the rough. This area borders each side of the fairway. 
The rough has higher grass and may include bushes 
and trees. 

The green is an area at the end of the fairway. The 
green is covered with special grass that is mowed very 
closely. It contains a hole 10.8 centimetres in diameter 
and at least 10 centimetres in depth. A movable marker 
called the flagstick or pin is placed in the hole to show 
its location. 

Play on the hole is completed when the golfer hits the 
ball into the hole. The number of strokes the player 


An l&hole golf course might be designed as shown in the above 


Golf 245 
takes to hit the ball into the hole becomes the player's 
score for that hole. The player normally takes progres- 
sively shorter shots from the tee to the green. Once on 
the green, the golfer putts (rolls) the ball into the hole 
with a club called the putter. The surface of the green is 
usually gently sloped, and the golfer should allow for 
the slope when putting. 

Hazards are obstacles placed throughout the course 
to make play more difficult. Golfers try to avoid them 
Hazards include bunkers and water hazards. Bunkers are 
depressions in the ground. If they contain sand they are 
called sand traps. Water hazards include ponds and 
streams. If the ball lands in a water hazard, the golfer 
may hit it out if the ball is playable. Otherwise, the golfer 
lifts it out by hand or plays another ball, adding an extra 
stroke to the score as a penalty. 


The equipment 


A golfer's main equipment consists of the ball and a 
set of clubs. Each club is designed to play a particular 
type of stroke or to hit the ball a certain distance. Some 
clubs are used to hit the ball along a steeply curved 
path; other clubs give a nearly straight path. 

Golf balls used in competition throughout the world 
can weigh no less than 45.9 grams and must measure at 
least 4.27 centimetres in diameter. 

There are two types of balls, wound and two-piece. 
Wound balls are made of thin rubber thread wound 
tightly around a core. The core may be solid rubber, or 
a sac filled with water or another liquid. Wound balls 


diagram. Play at each hole be- 


leads to the green, marked with 
and water hazards, in blue. 


sa at the tee, indicated above by a number in a square. A fairway 
umber in a flag. Obstacles include sand traps, shown in yellow, 


ball has a dimpled cover to 
> and distance to its 


No. 1 Wood 
(Driver) 


Woods are used by 


No. 1 2 


J 


are softer and take more spin, allowing skilful 

more control of the balls flight. Two-piece balls have a 
solid core with no rubber thread. They are harder and 
more popular with less skilful golfers. Both types can be 
covered with rubber or synthetic material. The cover has 
numerous tiny depressions called dimples that increase 
the balls distance and accuracy. 

Golf clubs are slender tubes, usually of steel, with a 
grip at one end for the golfer to hold and a head at the 
other for striking the ball. There are two types of clubs: 
woods and irons. Woods have a large, thick head made 
of a solid block of wood or of laminated wood. But 
some woods may have hollow metal heads. Players use 
woods for the longest shots. Irons have much thinner, 
bladelike heads of steel. They provide less distance than 
woods but more accuracy. Although it is sometimes 
considered an iron, the putter is usually sold separately. 
Most club shafts are made of steel. Shafts of such mate- 
rials as aluminium, fibreglass, graphite, and graphite 
and steel are also available. In golfs earliest days, shafts 
were often made of ash, and later of hickory, 

Woods and irons are usually numbered from 1 to 9. 
The higher the number of the club, the greater is the /oft 
(slope) on the face (front of the head). Each club has a 
different vertically angled loft. The greater the loft, the 
higher and shorter the ball will travel. 

The No. 1 wood, also called the driver, has the least 
amount of loft of any club except the putter. It also hits 

the ball the farthest. The driver is used off the tee. Pro- 


the driver to tee off. They use the other woods for shots from the fairway 


No. 2 Wood No. 3 Wood No. 4 Wood 


when they want to hit the ball a long distance. Golfers use 


greater /oft (angle of the clubface) gives iron shots more height but less distance 
Raa tiie The prota tha leks Cer Di and shorter the shot. Skilful goan 
can put backspin on iron shots, which stops the ball when it lands on the green. 
EEIE ina tes LASO fis Paar in poll Rien the hole, 


fessional golfers and top amateurs will average about 
230 metres on a drive. Other woods, called fairway 
woods, are used for long shots off the fairway. fanna 
woods include the No. 2 (rarely used today), No. 3, No. 
and No. 5 woods. Professional golfers usually do not 
woods nd No. 5. 
othe loft ate ad ranges from the No. 1 iron, which 
has the least amount, to No. 9, which has the most. 
Other irons include the pitching wedge for short, sa 
rate shots, and the sand wedge, for shots from san 
traps. Most golfers carry both wedges. Za 
Golfers may carry a maximum of 14 clubs during 
round. Golfers are free to choose their own set. By 


- mid-1980s, the set used by professional or top amateur 


golfers consisted of a driver, a No. 3 wood, and either® 
No. 4 or No. 5 wood, No. 2 iron to No. 9 iron, te 
wedges, and a putter. When a No. 1 iron is included, 
one of the fairway woods is usually left out. 


Golf competition 


The game of golf is played in two basic ways- match 
play and stroke play. 

Match aria Sen play, one golfer or team ne 
against one or more others. The player or team h kes 
the ball into the hole in the fewest number of stro 2 
wins that hole. The player or team winning the mor 
holes wins the match. The score is determined be 
number of holes won. For example, a player who 
up” has won two holes more than the opponent. 


Some principles of golf 


One of three grips—the overlapping grip, the interlocking grip, drawing shows the position of the feet for right-handed golfers 
Or the baseball grip. The overlapping grip is the most popular, To maintain balance, a golfer should use a wide stance for long 
but a golfer should choose the most comfortable one. distance shots and a narrower stance for shorter shots 


A correct swing requires proper body coordination. First the golfer lines up the club head with 
ball. Then he makes his backswing, shifting his weight to his rear leg. As he starts his down- 


The grip is an important golf technique. Nearly all golfers use A proper stance is necessary for an accurate swing. The above 
Swing, he shifts his weight forward. He snaps the club into the ball and follows through. 
i 
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| basic of distances shows how far an average male golfer n 
woods and irons. In planning a shot, the golfer should consid 


and such weather factors as wind direction and velocity. 


Major tournament champions 

British Open 

Year Year Year Year 

1914 Harry Vardon 1938 R. A Whitcombe 1963 Bob Charles = Tow — 
1915-19 No tournaments 1939 Richard Burton 1964 Tony Lema eee a 
1920 George Duncan 194045 No tournaments 1965 Peter Thomson eve a 

1921 Jock Hutchison 1946 Sam Snead 1966 Jack Nicklaus Ballesteros 
1922 Walter Hagen 1947 Fred Daly 1967 Roberto de Vicenzo =~ Sandy Die, 3 
1923 Arthur G. Havers 1948 Henry Cotton 1968 Gary Player 1 Crog! orm 
1924 Walter Hagen 1949 Bobby Locke 1969 Tony Jacklin 1987 ick Fal 

1925 James M. Barnes 1950 Bobby Locke 1970 Jack Nicklaus 1988 ee a 
1926 Bobby Jones 1951 Max Faulkner 1971 Lee Trevino cl a as ero 

1927 Bobby Jones 1952 Bobby Locke 1972 Lee Trevino 1989 Sanh Bs 

1928 Walter Hagen 1953 Ben Hogan 1973 Tom Weiskopf 1990 ic A r orn 
1929 Walter Hagen 1954 Peter Thomson 1974 Gary Player 1991 ap t; a H 
1930 Bobby Jones 1955 Peter Thomson 1975 Tom Watson 1992 Ne 3 $ 
1931 Tommy Armour 1956 Peter Thomson 1976 Johnny Miller 1993 reg Norm: 
1932 Gene Sarazen 1957 Bobby Locke 1977 Tom Watson 1994 Nick Price 

1933 Denny Shute 1958 Peter Thomson 1978 Jack Nicklaus 1995 John Daly 

1934 Henry Cotton 1959 Gary Player 1979 Severiano 

1935 Alf Perry 1960 Kel Nagle Ballesteros 

1936 Alfred Padgham 1961 Arnold Palmer 1980 Tom Watson 

1937 Henry Cotton 1962 Arnold Palmer 1981 Bill Rogers 

U.S. Open 

Year Year Year Year 

1914 Walter Hagen 1935 Sam Parks, Jr. 1958 Tommy Bolt 1978 Andy North 

1915 Jerome Travers 1936 Tony Manero 1959 Billy Casper, Jr. 1979 Hale Irwin 

1916 Charles Evans, Jr. 1937 Ralph Guldahl 1960 Arnold Palmer 1980 Jack Nicklaus 

1917-18 No tournaments 1938 Ralph Guldahl 1961 Gene Littler 1981 David Graham 

1919 Walter Hagen 1939 Byron Nelson 1962 Jack Nicklaus 1982 Tom Watson 

1920 Edward Ray 1940 Lawson Little, Jr. 1963 Julius Boros 1983 Larry Nelson 

1921 James M. Barnes 1941 Craig Wood 1964 Ken Venturi 1984 Fuzzy Zoeller 

1922 Gene Sarazen 1942-45 No tournaments 1965 Gary Player 1985 Andy North 

1923 Bobby Jones 1946 Lloyd Mangrum 1966 Billy Casper, Jr. 1986 Ray Floyd 

1924 Cyril Walker 1947 Lew Worsham 1967 Jack Nicklaus 1987 Scott Simpson 

1925 Willie Macfarlane 1948 Ben Hogan 1968 Lee Trevino 1988 Curtis Strange 

1926 Bobby Jones 1949 Cary Middlecoff 1969 Orville Moody 1989 Curtis Strange 

1927 Tommy Armour 1950 Ben Hogan 1970 Tony Jacklin 1990 Hale Irwin 

1928 Johnny Farrell 1951 Ben Hogan 1971 Lee Trevino 1991 Payne Stewart 

1929 Bobby Jones 1952 Julius Boros 1972 Jack Nicklaus 1992 Tom Kite 

1930 Bobby Jones 1953 Ben Hogan 1973 Johnny Miller 1993 Lee Janzen 

1931 Billy Burke 1954 Ed Furgol 1974 Hale Irwin 1994 Ernie Els 

1932 Gene Sarazen 1955 Jack Fleck 1975 Lou Graham 1995 Cory Pavin 

1933 John Goodman 1956 Cary Middlecoff 1976 Jerry Pate 

1934 Olin Dutra 1957 Dick Mayer 1977 Hubert Green 

Masters Tournament 

1934 Horton Smith 1952 Sam Snead 1968 Bob Goalby 1983 Severiano 
1935 Gene Sarazen 1953 Ben Hogan 1969 George Archer Ballestero 
1936 Horton Smith 1954 Sam Snead 1970 Billy Casper, Jr. 1984 Ben Crens $ A 
1937 Byron Nelson 1955 Cary Middlecoff 1971 Charles Coody 1985 Bernhard Lang 
1938 Henry Picard 1956 Jack Burke 1972 Jack Nicklaus 1986 Jack Nicklau 
1939 Ralph Guldahl 1957 Doug Ford 1973 Tommy Aaron 1987 Larry Mize 
1940 Jimmy Demaret 1958 Arnold Palmer 1974 Gary Player 1988 Sandy Lyle 
1941 Craig Wood 1959 Art Wall, Jr. 1975 Jack Nicklaus 1989 Nick Faldo 
1942 Byron Nelson 1960 Arnold Palmer 1976 Ray Floyd 1990 Nick Faldo id 
1943-45 No tournaments 1961 Gary Player 1977 Tom Watson 1991 lan ees h 
1946 Herman Keiser 1962 Arnold Palmer 1978 Gary Player 1992 Fred Coup! agèt 
1947 Jimmy Demaret 1963 Jack Nicklaus 1979 Fuzzy Zoeller 1993 Bernhard Lang?” 
1948 Claude Harmon 1964 Arnold Palmer 1980 Severiano 1994 José-Maria 
1949 Sam Snead 1965 Jack Nicklaus Ballesteros bal awl 
1950 Jimmy Demaret 1966 Jack Nicklaus 1981 Tom Watson 1995 Ben Crens 
1951 Ben Hogan 1967 Gay Brewer 1982 Craig Stadler 
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PGA Championship 
1916 Jim Barnes 1937 Denny Shute 1957 Lionel Hebert 1977 Lanny Wadkins 
191718 No tournaments 1938 Paul Runyan 1958 Dow Finsterwald 1978 John Mahaffey 
19 Jim Barnes 1939 Henry Picard 1959 Bob Rosburg 1979 David Graham 
1920 Jock Hutchison 1940 Byron Nelson 1960 Jay Hebert 1980 Jack Nicklaus 
1921 Walter Hagen 1941 Vic Ghezzi 1961 Jerry Barber 1981 Larry Nelson 
1922 Gene Sarazen 1942 Sam Snead 1962 Gary Player 1982 Ray Floyd 
1923 Gene Sarazen 1943 No tournament 1963 Jack Nicklaus 1983 Hal Sutton 
1924 Walter Hagen 1944 Bob Hamilton 1964 Bob Nichols 1984 Lee Trevino 
1925 Walter Hagen 1945 Byron Nelson 1965 Dave Marr 1985 Hubert Green 
1926 Walter Hagen 1946 Ben Hogan 1966 Al Geiberger 1986 Bob Tway 
1927 Walter Hagen 1947 Jim Ferrier 1967 Don January 1987 Larry Nelson 
1928 Leo Diegel 1948 Ben Hogan 1968 Julius Boros 1988 Jeff Sluman 
1929 Leo Diegel 1949 Sam Snead 1969 Ray Floyd 1989 Payne Stewart 
1930 Tommy Armour 1950 Chandler Harper 1970 Dave Stockton 1990 Wayne Grady 
1931 Tom Creavy 1951 Sam Snead 1971 Jack Nicklaus 1991 John Daly 
1932 Olin Dutra 1952 Jim Turnesa 1972 Gary Player 1992 Nick Price 
1933 Gene Sarazen 1953 Walter Burkemo 1973 Jack Nicklaus 1993 Paul Azinger 
1934 Paul Runyan 1954 Chick Harbert 1974 Lee Trevino 1994 Nick Price 
1935 Johnny Revolta 1955 Doug Ford 1975 Jack Nicklaus 1995 Steve Elkington 
1936 Denny Shute 1956 Jack Burke 1976 Dave Stockton 
US. Women’s Open 
1946 Patty Berg 1957 Betsy Rawls 1971 JoAnne Carner 1985 Kathy Baker 
1947 Betty Jameson 1958 Mickey Wright 1972 Susie Berning 1986 Jane Geddes 
1948 Babe Didrikson 1959 Mickey Wright 1973 Susie Berning 1987 Laura Davies 
Zaharias 1960 Betsy Rawls 1974 Sandra Haynie 1988 Liselotte 
1949 Louise Suggs 1961 Mickey Wright 1975 Sandra Palmer Neumann 
1950 Babe Didrikson 1962 Murie Lindstrom 1976 JoAnne Carner 1989 Betsy King 
Zaharias 1963 Mary Mills 1977 Hollis Stacy 1990 Betsy King 
1951 Betsy Rawls 1964 Mickey Wright 1978 Hollis Stacy 1991 Meg Mallon 
1952 Louise Suggs 1965 Carol Mann 1979 Jerilyn Britz 1992 Patty Sheehan 
1953 Betsy Rawls 1966 Sandra Spuzich 1980 Amy Alcott 1993 Lauri Merten 
1954 Babe Didrikson 1967 Catherine Lacoste 1981 Pat Bradley 1994 Patty Sheehan 
Zaharias 1968 Susie Berning 1982 Janet Alex 1995 Annika 
1955 Fay Crocker 1969 Donna Caponi 1983 Jan Stephenson Sorrenstam 
1956 Kathy Cornelius 1970 Donna Caponi 1984 Hollis Stacy 
ladies British Open 
1976 Jennifer Lee-Smith 1982 Marta Figueras-Dom 1988 Corinne Dibnah 1993 Karen Lunn 
1977 Vivien Saunders 1983 No avant 1989 Jane Geddes 1994 Liselotte 
1978 Janet Melville 1984 Ayako Okamoto 1990 Helen Alfredsson Neumann 
1979 Alison Sheard 1985 Betsy King 1991 Penny Grice-Whittaker 1995 Karrie Webb 
1980 Debbie Massey 1986 Laura Davies 1992 Patty Sheehan 
1981 Debbie Massey 1987 Alison Nicholas 
LPGA Championship 
1955 Beverl Gloria Ehret 1977 Chako Higuchi 1988 Sherri Turner 
ad ERa a Kathy Whitworth pka Pa eee bond ay be 
Louise Suggs 1968 Sandra Post o! S 
= Mickey Wright 1969 Betsy Rawls 1980 Sally ne A Br Met tay 
Betsy Rawls 1970 Shirley Englehorn 1981 Donna Caponi kech 
1960 Mickey Wright 1971 Kathy Whitworth 1982 Jan Stephenson 1993 Hes e tani 
1961 Mickey Wright 1972 Kathy Ahern 1983 Patty Sheehan 1994 ual “te e 
1962 Judy Kimball 1973 Mary Mills 1984 Patty Sheehan 1995 Kelly Robbins 
1963 Mickey Wright 1974 Sandra Haynie 1985 Nancy Lopez 
1964 Mary Mi hy Whitworth 1986 Pat Bradley 
1968 ary Mills 1975 Kathy Whitv Codes 
Sandra Haynie 1976 Betty Burfeindt 1987 Jane e 


match is decided when a golfer leads by more holes 
ay there are holes left to play. If both golfers or teams 
one the same score on a hole, that hole is said to be 
ved. If the two are tied at the scheduled end of the 
Match, it is halved and play may continue, Then the 
Player or team who first wins a hole wins the match. 
Stroke play. In stroke play, the winner is the golfer 


who takes the fewest number of total strokes to com- 
plete a competition. Most professional tournaments use 
stroke play for a total of 72 holes (four rounds). Ties are 
broken by a playoff. In most tournament playoffs, the 
tied golfers play until one scores lower on a single hole. 
Some ties are settled by an 18-hole playoff. : 
Tournaments. A group of four competitions is rec- 


Golf stars of the 1950's and 1960's helped make the sport popular throughout the world. Patty 
Berg, /eft, was the leading woman golfer of her time. Well-known men golfers included Ben 
Hogan, centre; and on the right, from left to right, Gary Player, Arnold Palmer, and Sam Snead. 


ognized as the modern “Grand Slam” of golf for men. 
These tournaments, in order of play, are the Masters 
Tournament, the United States Open, the British Open, 
and the Professional Golfers’ Association of America 
(PGA) Championship. The two open tournaments are 
open to both professional and amateur golfers. Both 
may also be invited to the Masters Tournament. The 
PGA sponsors its tournament for professionals only. 
Leading competitions for women golfers include the 
U.S. Women’s Open and the LPGA (Ladies Professional 
Golf Association) tournaments. 

Most countries have amateur competitions for youths 
and adults. One of the best known international compe- 
titions for professionals is the Ryder Cup match, in 
which an American team plays against a combined team 


from the United Kingdom and other European countries. 


The match is played every two years, and its site alter- 
nates between the United States and Europe. 


History 


Beginnings. Some authorities trace golf back to a 
Roman game called paganica, played with a bent stick 
and a leather ball stuffed with feathers. Other historians 
trace golf to a Dutch game called Aet kolven, a French 
and Belgian game called chole, a French game called 
jeu de mail, and an English game called cambuca. But 


most believe golf probably developed into the game as 
we know it in Scotland. 

The Honourable Company of Edinburgh Golfers in 
Edinburgh, Scotland, is often recognized as the first or 
ganized golf club. It was established in 1744. The club 
set down the first written rules of the game. The Royal 
and Ancient Golf Club of St. Andrews was founded in 
1754 as the Society of St. Andrews Golfers. It became the 
leader in establishing golf ‘s regulations and standards, 
such as the standard round of golf at 18 holes. 

Golfers played with a leather-covered ball stuffed 
with feathers. It was replaced in 1848 by the gutty, a 
solid ball made of gutta-percha (see Gutta-perchal. It 
was later replaced by the rubber-cored ball invented in 
1898 by U.S. golfer Coburn Haskell. | 

The first British Open Championship was played in 
1860. The first golf club established outside Britain was 
the Royal Calcutta in India in 1829. The first North Ameri 
can golf club was the Royal Montreal, organized in 1873. 

The Amateur Golf Association of the United States 
(now the United States Golf Association) was founded in 
1894 to serve as the governing body for golf in the 
United States. In 1951, the USGA and the United King: 
dom’s Royal and Ancient Golf Club of St. Andrews 
agreed to jointly interpret the rules and standards that 
now govern golf throughout the world. 
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Golf stars of today include, from left to right, Laura Davies of the United Kingdom, Nick Price of 
Zimbabwe, Ernie Els of South Africa, and Liselotte Neumann of Sweden. All four have won major 


professional tournaments. 


A party of Scotsmen introduced golf into Australia in 
1847. About 50 years later, the Australian Golf Union was 
formed. Greg Norman was among the most outstanding 
Australian golfers of all times. In 1986, Norman was 
ranked number one in the world, winning both the Brit- 
ish Open and the European Open. Among New Zealand 
stars was Bob Charles, who won the New Zealand Open 
four times. He won more than 20 world titles, including 
the British Open. 

The rise of professional golf. The British Profes- 
sional Golfers’ Association was formed in 1901, making 
it the oldest in the world. The second oldest is the Pro- 
fessional Golfers’ Association of Australia, formed in 
1911. 

In 1916, American professional golfers formed the 
PGA. Until then, amateur golfers dominated the sport. 
Bobby Jones, who retired in 1930, was the finest ama- 
teur golfer of his day. But outstanding professionals, no- 
tably Walter Hagen, were beginning to establish golf as 
a major sport. Hagen was a superb golfer who won ad- 
ditional fame in the 1920's for his showmanship and 
flamboyant style. Other leading early professionals in- 
cluded Tommy Armour, Gene Sarazen, Horton Smith, 
and Joe Turnesa. 

Americans Ben Hogan and Sam Snead dominated the 
major golf tournaments of the late 1940's and early 
1950's. The top professionals of the 1960's and early 
1970's included Americans Arnold Palmer, Jack Nicklaus, 
and Billy Casper, along with Gary Player of South Africa. 

Women's golf has enjoyed a growth similar to that of 
men’s golf. From about 1900 to the 1920s, British ama- 
teurs dominated women’s golf. Joyce Wethered was the 
top British golfer during the 1920's and some experts 
consider her the greatest woman golfer in history. By 
the 1930's, the United States had become important. Top 
US. golfers included Patty Berg, Babe Didrikson Za- 
harias, and Betty Jameson. 

Widespread interest in women’s professional golf de- 
veloped after World War I1 (1939-1945). Among the top 
women golfers of the 1980's were Laura Davies of the 
United Kingdom, Nancy Lopez of the United States, and 
Jan Stephenson of Australia. 

Golf today. United States golfers dominated golf in- 
ternationally until the late 1970's, when golfers from 
other countries began to emerge. These golfers in- 
cluded Greg Norman of Australia, Severiano Ballesteros 
of Spain, Bernhard Langer of Germany, Isao Aoki of 
at and Nick Faldo and Sandy Lyle of the United King- 

Om. Professional tours included the U.S. tour; the Euro- 
eed tour, based in the United Kingdom; the South Afri- 
ee tour; the Japanese tour; the Asian tour; and the 

Ustralia/New Zealand tour. 
mle rhe the PGA Tour established the Senior PGA 
ee, na players at least 50 years old. The tour included 
‘old Palmer, Sam Snead, and other prominent profes- 

Onals from the 1950's and 1960s. 


Related articles in World Book include: 


aha Sir Henry Player, Gary 
i o, Nick Rees, Dai 
ice oe Snead, Sam 
, Ben i 
Jo Trevino, Lee 
Nick Bobby Vardon, Harry 
aus, Jack Zaharias, Babe 
Orman, Gre; Didrikson 


Palmer, Arnold 
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1. The course 
A. The tee 
B. The fairway 
I. The equipment 
A. Golf balls 
B. Golf clubs 
M. Golf competition 
A. Match play 
B. Stroke play 
IV. History 


C The green 
D. Hazards 


C Tournaments 


Questions 
What is the professional tour? 
How long is a typical par 3 hole? 
When does a golfer use a wood? An iron? A putter? 
What is a birdie? A bogey? A hole-in-one? 
Who was Joyce Wethered? Bobby Jones? 
How do match play and stroke play differ? 
Why does a golf ball have “dimples”? 
What is the fairway? 
Who competes for the Ryder Cup? 
How many clubs may a player carry during a round? 
Golgi, Camillo (1844-1926), an Italian anatomist and 
pathologist, shared the 1906 Nobel Prize for physiology 
or medicine for his studies on the structure of the nerv- 
ous system. In 1873, he developed a method of staining 
tissues with silver nitrate for microscopic study. He later 
discovered the “Golgi Cells"—nerve cells with long or 
short axons (nerve fibres)—and described the nerve end- 
ings in tendons and muscles. In 1886, he demonstrated 
the life cycle and structure of malarial parasites. Golgi 
was born in Corteno, Italy, on July 7, 1844. 
Golgotha. See Calvary. 
Goliath, in the Old Testament of the Bible, was a Philis- 
tine warrior almost 3 metres tall. He challenged the Isra- 
elite army to send a champion to fight him. Young 
David, armed with only a sling and five stones, volun- 
teered. David, confident that he upheld God's honour, 
shot his first stone into Goliath's forehead, killing the 
giant. David then cut off his head. The story is told in! 
Samuel 17. In II Samuel 21: 19, Goliath is said to have 
been killed by Elhanan, one of David's soldiers. 
Gomorrah. See Sodom and Gomorrah. 
Goncourt was the family name of two French brothers 
who had an important influence on literature. Edmond 
de Goncourt (1822-1896) and Jules de Goncourt (1830- 
1870) wrote novels that provided the basis for the realist 
and naturalist literary movements in France. In their writ- 
ings, they presented life among the lowest classes of so- 
ciety with'rigid realism. Their novel Germinie Lacerteux 
(1864) ranks among the earliest examples of naturalism 
in fiction (see Naturalism). The brothers were also histo- 
rians and art critics. 

Edmond was born in Nancy, and Jules in Paris. Their 
residence in Paris became a favourite meeting place for 
writers, artists, and intellectuals. The brothers left an im- 
mense collection of anecdotes, incidents, and gossip 
about the literary world of their time. Called the Gon- 
court Journal, the collection is an important aid to schol- 
ars studying that period. 

Gondola is a long, slender boat used on the canals of 
Venice, Italy. An old law requires that all gondolas, ex- 
cept those belonging to high officials, be painted black. 
The gondolier pushes the boat through the water with 
along sweep (narrow-bladed oar). Today in Venice, 
petrol-powered launches have replaced gondolas for 
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Gondolas carry passengers up and down the canals of Venice, 
Italy. However, motorboats have replaced gondolas as the chief 
means of transportation in the city. 


’ light freight transportation. Many tourists now prefer 
motorboat taxis to gondolas for sightseeing in the city. 

See also Venice. 

Gone with the Wind. See Mitchell, Margaret. 

Gong is a metal percussion instrument shaped like a 
circular plate. It hangs on a stand and is played by strik- 
ing it with a mallet. There are two types of gongs. One 
type, called a tuned gong, has a fixed pitch. The other 
type, called an untuned gong, has no fixed pitch. The un- 
tuned gong is also called a tam-tam. 

A gong produces a deep, rich sound that varies with 
the type of mallet used. Most mallets are made of rub- 
ber or wood and covered with felt or wool. Gongs vary 
in size, and no two sound alike. Gongs originated in the 
Far East and were introduced into Europe during the 
late Middle Ages. Gongs are used in bands, orchestras, 
and small musical groups. In many cultures, they are 
also used for religious purposes. 

Góngora, Luis de (1561-1627), was the greatest poet 
of the Spanish baroque period. He led a poetic move- 
ment that became known as gongorismo, or culter- 
anismo. Góngora believed the creation of beauty is an 
end in itself, and that art need not be concerned with 
ethical and spiritual values. He deliberately wrote in an 
ornate style, filling his works with elaborate figures of 
speech, involved sentence structures, obscure terms, 
and references to classical mythology. His ballads and 
epigrams (sayings) show wit and satiric talent. But he is 
best known for three poems that idealize rural life. They 
are Soledades (1613), Polifemo and Galatea (1612), and 
Pyramus and Thisbe (1618). 

Born in Córdoba, Góngora became a priest in 1611 
and honorary chaplain to King Philip III of Spain in 1612. 
However, he devoted himself almost entirely to litera- 
ture and the courtly life. 

Gonne, Maude (1866-1953), was an Irish nationalist 
who also won fame for her association with the poet 


William Butler Yeats, in one of whose plays she acted. 
Born at Aldershot, in Hampshire, England, she went to 
Ireland in 1882. She became interested in Irish national- 
ism. In 1900, she founded a revolutionary society, /n- 
ghinidhe na hEireann (Daughters of Ireland). Gonne sup- 
ported the Republican cause in the wars of 1921-1922. 
She worked in aid of war victims and organized the 
Women's Prisoners Defence League. In 1938, she pub- 
lished an autobiography, Servant of the Queen. 
Gonorrhoea is a sexually transmitted disease caused 
by a bacterium found only in human beings. The scien- 
tific name for this bacterium is Neisseria gonorrhoeae. 
The bacterium is nearly always spread from person to 
person through intimate sexual contact. If left untreated, 
gonorrhoea can have serious health consequences. 

In men, gonorrhoea bacteria usually infect the urethra 
(urinary tube), just inside the opening at the tip of the 
penis. About 1 to 14 days after infection, most men de- 
velop a burning sensation when urinating, accompanied 
by a discharge from the penis. The discharge may at first 
be watery, but it soon becomes thick, and yellowish. 
Some men experience few or no symptoms. i 

In women, the infection usually starts in the cervix 
(neck of the uterus) inside the vagina. Symptoms include 
discharge from the vagina and painful urination. These 
symptoms may be mild, and they frequently go unno- 
ticed. Without prompt treatment, the bacteria may 
spread through the uterus to the fallopian tubes, caus- 
ing pelvic inflammatory disease (PID). This condition 
may lead to sterility or even death. 

Babies born to women with gonorrhoea may become 
infected during the birth process. In most such cases, 
the bacteria infect the infant's eyes. If not treated 
promptly, the infant may become blind. 


d 
A symphonic gong is a metal percussion instrument sha Ping 
like a circular plate. It hangs on a stand and is played bys 


it with a mallet. The gong produces a deep, rich sound. 


Doctors treat gonorrhoea with antibiotics. Through 
the years, some strains of gonorrhoea bacteria have be- 
come resistant to many antibiotics. However, new antibi- 
otics have been developed that effectively fight the dis- 
ease. Individuals may reduce their risk of infection with 
gonorrhoea by using condoms or other protective 
measures during sexual activity. 

See also Pelvic inflammatory disease; Sexually 
transmitted disease. 

Gonzales, Pancho (1928- ), is an American who 
became one of the greatest players in tennis history. He 
won the U.S. amateur singles championship in 1948 and 
1949, and played in the U.S. Davis Cup team that de- 
feated Australia in 1949. Gonzales retired from amateur 
tennis in 1949 and became an outstanding professional. 

Richard Alonzo Gonzales was born in Los Angeles. He 
started to play tennis at the age of 12, when his mother 
bought him a cheap tennis racket. By 1948, he was the 
top-ranking amateur in the United States. 

Good Friday is the Friday before Easter Sunday, the 
central festival of the Christian year. Good Friday is usu- 
ally observed as a day for mourning the death of Jesus. 
Some churches hold a three-hour worship service of 
Scripture reading and prayer. In some churches, Good 
Friday marks the beginning of the Paschal Triduum, the 
three days of Easter. 

The earliest historical records from the A.D. 100s 
show that Good Friday had no particular connection 
with mourning Jesus’ death. It was simply a day of fast- 
N before Easter. By the late 300s, however, Christians 
. “ah Good Friday with a long series of readings 

prayers that focused on the death of Jesus on the 
cross, This service was held from noon to 3 p.m. 
‘ om also Easter (Good Friday); Holy Week. 
ee Hope, Cape of. See Cape of Good Hope. 
“oa Samaritan. See Samaritans. 
ae all, Jane (1934- _), is an English zoologist who 
a we the behaviour of animals. She became known for 
ral ork with chimpanzees and her efforts to ensure 
Survival in the wild. 
Ae began her research in 1960 at what is now 
She as Stream National Park in northwestern Tanzania. 
ode bi the trust of many chimpanzees through daily 
i F with them. She observed them at close range 

Ay rote detailed reports of the animals’ behaviour. 
him ore Goodall’s research, scientists had believed that 
naa ate chiefly fruit and vegetables and, occa- 
shin y, insects and small rodents. Goodall found that 
ing [eons often hunt and eat larger animals, includ- 
ie ung monkeys and pigs. She also discovered that 
i ald make and use tools more than any other 
bing tr except human beings. She observed them strip- 
Sticking, twigs and then using the twigs as tools for A 

KG termites. In addition, Goodall observed the first 
ae cee where one group of chimpanzees sys- 
viva ac ly killed off another group for no obvious sur- 
ists hee Goodall's research surprised most natural- 
nat si nage it suggests that such behaviours as hunting, 

a, Soc warfare are not unique to human beings. 
rom Ca oodall was born in London. She earned a Ph.D. 
aans mbridge University in 1965, even though she 
Frlende poo uate degree. Her writings include My 

nG e Wild Chimpanzees (1967), In the Shadow of 

71), The Chimpanzees of Gombe (1986), and 
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Jane Goodall uncovered many similarities between human be- 
ings and chimpanzees through years of observation. 


Through a Window (1990). In The Innocent Killers (1971), 
she and her former husband, Hugo van Lawick, a pho- 
tographer, described the behaviour of African hyenas, 
jackals, and wild dogs. 

Goodman, Benny (1909-1986), was an American clari- 
net player and bandleader. He became the symbol of the 
“swing era’ in jazz in the mid-1930s. Goodman was also 
the first jazz musician to achieve a reputation as a soloist 
with symphony orchestras. He was a pioneer in the pub- 
lic presentation of interracial music groups, introducing 
Teddy Wilson, Lionel Hampton, and other black musi- 
cians who went on to gain individual fame. Goodman 
was the first jazz soloist to be the subject of a full-length 
film, The Benny Goodman Story (1956). 

Benjamin David Goodman was born into a large, poor 
family in Chicago. A child prodigy, he played on the 
stage at the age of 12. At 16, he became a member of 
Ben Pollack’s touring band. In 1962, Goodman's orches- 
tra became the first jazz band to tour the Soviet Union 
since the 1920s. 

See also Jazz (The “swing” era; picture). 

Goodwin Sands are a group of sandbanks off the east 
coast of Kent, England. They extend for 16 kilometres in 
a northeast to southwest direction, at a distance of 
about 8 to 10 kilometres from the coast. 

The Goodwin Sands form a breakwater east of The 
Downs anchorage, offshore from Deal. Extensive areas 
of the sands are dry at low tide. Trinity House maintains 
lightships to warn passing ships of danger. According to 
legend, the sands belonged to Godwin, Earl of Wessex, 
father of King Harold. 

Goodwood. See Sussex. 

Goodyear, Charles (1800-1860), was an American in- 
ventor. He developed vulcanization, a method of treat- 
ing rubber to make it resistant to heat and cold. 

Goodyear was born in New Haven, Connecticut. In 
1832, he began experimenting with a crude form of rub- 
ber, called /ndia rubber, to find a way to make the sub- 
stance useful for manufacturing. India rubber becomes 
brittle when cold and sticky when hot. After many exper- 
iments, Goodyear learned that sulphur helps to make 
rubber less sticky. In 1839, he discovered that heat is 
needed to cure (strengthen) a rubber-sulphur mixture. 
He spent the next five years improving this curing proc- 
ess, In 1844, he received the patent for it. 
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Goodyear licensed the process, later called vulcaniza- 
tion, to many people. But he failed to become wealthy. 
He spent all his money on unsuccessful businesses, 
costly experiments, and attempts to promote his proc- 
ess. He died a poor man. 

See also Rubber (Discovery of vulcanization; 
Vulcanization). 

Googol is the number written as 1 followed by a hun- 
dred zeros, or 10'. A googolplex is an even larger 
number than a googol. It is 10 to the googol power, or 
10 multiplied by itself a googol number of times. The 
term googol was introduced by the American mathema- 
tician Edward Kasner. His nephew, aged 9, first used it. 
Goolagong, Evonne. See Cawley, Evonne. 

Goose is a water bird closely related to the duck and 
swan. Like ducks and swans, geese have a flattened bill; 
a long neck; water-repellent feathers; long, pointed 
wings; a short tail; short legs; and webbed feet. But 
geese are larger than ducks and smaller than swans, and 
they honk rather than quack or whistle. Male geese are 
called ganders. 

Their webbed feet make geese good swimmers, but 
they are as much at home on land as in the water. All 
geese are migratory birds, flying north in spring and 
south in the autumn. They are graceful in flight and have 
great endurance. Some kinds of geese can fly more than 
1,600 kilometres without stopping to rest. 

There are more than 40 species of wild geese, found 
chiefly in Asia, Europe, and North America. Domestic 
geese are probably descended from two wild species— 
the greylag goose and the swan goose. Geese were first 
domesticated in Asia thousands of years ago. People 

rear geese for their rich, tasty meat and for their down 
(soft feathers). Goose down is widely used as stuffing in 
pillows and mattresses and as a lightweight, insulating 
material in sleeping bags and outdoor clothing. 

The body of a goose. Adult geese range in weight 
from about 1.5 kilograms to 4.0 kilograms. Feathers 
cover most of the body of a goose, except for the legs 
and feet. The largest feathers are the long, stiff flight 
feathers of the wings and tail. The goose has a thick coat 
of down underneath its outer feathers. Scales cover the 
goose's legs. The four clawed toes on each foot are con- 
nected by flaps of skin. 

The goose has eyes on the sides of its head, and must 
turn its head to see objects in front of it clearly. The 
inner surface of the goose’s bill is extremely sensitive, 
enabling the goose to find its food by touch as well as 
sight. Geese have a long oesophagus (muscular tube 
leading to the stomach), but the rest of their internal or- 
gans are similar to those of other birds. The uropygial 
gland, at the base of the tail, produces an oily substance 
the goose uses to preen (smooth) and waterproof its 
feathers. 

Kinds of geese. The greylag goose has greyish- 
brown feathers, an orange bill, and pink legs and feet. It 
nests in Iceland and throughout northern Europe and 
northern Asia. Its wintering grounds stretch across 
southern Europe and southern Asia. The Canada goose 
is one of the most common wild geese of North Amer- 
ica. It has been successfully introduced into Europe and 
New Zealand. It has a brownish body with grey under- 
parts and a black head, bill, and neck. The brent goose 
is a small, dark goose. It winters in estuaries of temper- 


ate regions where it feeds mainly on eel grass. The 
snow goose is an all-white bird that breeds in arctic re- 
gions. The barnacle goose was once thought to have de- 
veloped from barnacles. It breeds in northern regions 
on ledges of high cliffs and by lakes and rivers. It has 
black and white plumage with a prominent white face. — 
The red-breasted goose has chestnut-brown, black, and 
white plumage. It breeds in the tundra of western Sibe- 
ria. The swan goose has its nesting grounds in north- 
eastern Asia. Its winter range extends south to Korea, 
Japan, and China. The swan goose is brown, witha black 
bill and orange legs. 

Breeders have developed many varieties of domestic 
geese. The Embden is a graceful white goose witha 
rounded breast. The Toulouse is a stocky grey bird. It 
has an orange bill and feet, and flap of skin, called a 
dewlap, that hangs beneath its jaw. The Chinese goose 
and the African goose both have a large knob on the 
bill. The Sebastopol, a show breed, has feathers that curl 
away from the body, giving it a fluffy appearance, Other 
domestic geese include the Buff, Pilgrim, and Roman. 

The life of a wild goose. Wild geese feed chiefly on 
water plants, grasses, maize, and wheat. During autumn 
migrations, they often feed on fields of stubble. Migrat- 
ing geese fly in large groups, often in a V-shaped forma 
tion. Some naturalists believe geese use this formation 
because air currents created by the birds in front make 
flying easier for the rest of the birds. Others believe that 
the V-shaped formation enables the geese to follow one 
leader, helping them to stay together. 

Geese arrive at their northern nesting grounds in 
early spring. Young adult geese select mates at this time, 


Wild geese include the brent goose, fop, and the snow goos 
centre. The Canada goose, bottom, is one of the best kn 
all wild geese. 


rag geese are raised on many farms. Breeds include the 
rs en, /eft, and the Toulouse, upper right. The Chinese goose, 
ower right, is identified by the knob on its bill. 


ma will stay with the same mate for life. The mating pair 
ated a nesting site on the ground, away from the 
An of the flock. The female then fashions a nest from 
Hi 95, grass, weeds, and moss, and lines the nest with 
FANA The female may lay several eggs, not more than 
ee a day. She stays on the nest almost continuously, 
j mery turning the eggs with her bill. While the fe- 
ri tends the eggs, the male defends the site. 
lin j eggs generally hatch in 28 to 32 days. The gos- 
The young geese) are covered with fine, fluffy down. 
eet i. able to hunt for food as soon as they hatch, but 
da protected from the cold for at least the first few 
Ys. Goslings learn to swim a few days after hatching. 
pow rapidly during the summer, and gradually 
a fatty sturdy feathers for flying. They begin to fly after 
Be hips months. Young geese remain with their par- 
Sine r at least a year. As autumn approaches, the adult 
iat T the flock shed their feathers and grow a new 
ü i. geese and their young gather into large groups 
EE and fatten themselves in preparation for the mi- 
Gees to warmer wintering grounds. 
and ok have many natural enemies, including foxes 
inds olves, Small mammals and gulls and other sea 
dee steal goose eggs and attack goslings. Geese 
witht themselves by hissing and biting, and by striking 
imes eir wings. The birds have long lives and some- 
reach more than 30 years of age in captivity. 
and Pei geese. Goose farming is common in Europe 
ence ie Most geese are raised outdoors in pens or in 
Special elds where they can graze. Goose farmers use 
Goose’ Poultry feed to supplement or replace the 
€s natural diet and promote rapid growth. The feed 
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consists of such ingredients as corn or another grain, 
soybean meal, meat by-products, vitamins, and minerals. 
Geese are slaughtered for meat when they are several 
months old. In Europe, a delicately flavoured pastelike 
food called paté de foie gras is made from the livers of 
specially fattened geese. A large, extra fatty liver is pro- 
duced by forcing the goose to overeat. 

Geese fact and fiction. The Egyptians kept geese 
4,000 years ago. Later the Greeks also reared geese. The 
sacred geese in the Capitol in Rome are supposed to 
have saved the city from capture by the Gauls in 390 B.C 
The cackling geese gave the alarm as enemy troops 
scaled the city walls. 

Aesop wrote a fable about a goose that laid golden 
eggs (see Aesop's Fables). A goose is the subject of a 
nursery rhyme and pantomime called Mother Goose. 
Two books—The Snow Goose, by Paul Gallico, and The 
Wonderful Adventures of Nils, by Selma Lagerlof—both 
feature geese in their stories. 

classification. Geese are in the class Aves. They 
belong to the family Anatidae. The greylag goose is Anser anser, 
the barnacle goose is Branta leucopsis, the brent goose is B. 
bernicla, the Canada goose is B. canadensis, and the red- 
breasted goose is B. ruficollis. 


See also Bird; Brent goose; Canada goose; Feather; 
Swan. 

Gooseberry is an oval, 
tart fruit or berry that is 
closely related to the cur- 
rant. Gooseberries are 
commonly used in jams, 
jellies, preserves and pies. 
The fruit may be white, yel- 
low, green, or red, and 
may have a prickly, hairy, 
or smooth surface. The 
gooseberry shrub grows in 
Europe and North America. 
Gooseberry shrubs grow 
well in light shade in cool, 
moist regions. People often 
plant them under fruit 
trees. The shrubs can be grown from cuttings. They 
grow bestin a soil that drains excess moisture well and 
is rich in nutrients (nourishing substances). Shrubs 
should be planted about 1.5 metres apart in rows about 
25 metres apart. See also Currant; Saxifrage. 

Scientific classification. Gooseberries belong to the saxi- 
frage family, Saxifragaceae- The European gooseberry is Ribes 
grossularia. 

Goosefoot. See Lamb’s-quarters. 

Goossens is the family name of four famous British 
musicians, brothers and sisters. The family is of Belgian 
origin. 

Sir Eugene Goossens (1893-1962) was a conductor 
and composer. He conducted the Cincinnati (Ohio, 
U.S.A) Symphony Orchestra from 1931 to 1946 and the 
Sydney Symphony Orchestra from 1947 to 1956. 
Goossens composed a Sinfonietta, two symphonies, and 
two operas. He was born in London and attended the 
Royal College of Music there. 

Leon Jean Goossens (1 897-1988) was one of Britain's 
finest oboists. He began studying the oboe at the age of 
10. At 14, he went to study at the Royal College of Music 
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in London. Goossens joined the Queen's Hall Orchestra 
as principal oboist. During his career, Goossens pro- 
moted a new technique of oboe-playing that improved 
the tone as a solo instrument. Goossens was joint author 
with Edwin Roxburgh of The Oboe (1977). He was born 
and educated in Liverpool, England. 

Marie Henrietta Goossens (1894-1991) was a harpist 
and composer. She was principal harpist with the Lon- 
don Symphony Orchestra from 1940 to 1959. She was 
born in London and attended the Royal College of 
Music. She was awarded the OBE in 1984. 

Sidonie Goossens (1899- _) was principal harpist 
in the BBC Symphony Orchestra for 50 years, from 1930 
to 1981. She was born at Liscard, Cheshire, England, and 
studied at the Royal College of Music, in London. 
Gopher is a small animal that lives in long, complex, 
underground tunnels. Gophers seldom come out of 
their tunnels. They dig tunnels with the large claws of 
their front feet, and with their front teeth. Gophers move 
slowly. They live mostly in the dark and have poor eye- 
sight. Gopher tunnels may be as long as 250 metres. 


The pocket gopher is native to North America. 


Gophers live in North and Central America. They are 
also called pocket gophers because they have fur-lined 
pouches on the outsides of their cheeks. Gophers grow 
about 25 centimetres long. They have short legs, a 
broad, blunt head, small ears and eyes, and a short tail. 
They feel their way with the tail when they back up ina 
tunnel. Gophers range in colour from reddish-brown to 
slate grey. They eat buds, farm vegetables, grass, nuts, 
and roots. They carry food in their cheek pouches. Go- 
phers are rodents and belong to the same order as bea- 
vers, mice, and squirrels. 

Scientific classification. Pocket gophers are in the pocket 
gopher family, Geomyidae. 

Gorbachev, Mikhail Sergeyevich (1931- _), was 
the leader of the Soviet Union from 1985 to 1991. Gorba- 
chev gained worldwide fame for his efforts to make 
changes in his country and its relations with other coun- 
tries. In 1990, he won the Nobel Peace Prize for his con- 
tributions to world peace. 

On Aug. 19, 1991, several conservative Soviet Com- 
munist officials staged a coup against Gorbachev. They 
removed him from his office of president of the Soviet 
Union and put him under house arrest. The coup quickly 


collapsed in the face of widespread opposition, and 
Gorbachev returned to office on August 21. Soon after- 
ward, most of the 15 republics that made up the Soviet 
Union declared independence but indicated their will- 
ingness to become part of a loose confederation of for- 
mer Soviet republics. Three republics—Estonia, Latvia, 
and Lithuania—became independent nations. 

Gorbachev tried to prevent the complete breakup of 
the Soviet Union. However, on Dec. 8, 1991, the repub- 
lics of Russia, Ukraine, and Belarus broke away com- 
pletely from the Soviet Union and formed the Common- 
wealth of Independent States. They were soon joined by 
all the remaining republics except Georgia. On Decem- 
ber 25, Gorbachev resigned as president, and the Soviet 
Union formally ceased to exist. 

Domestic policies. Gorbachev became Soviet leader 
at a time when the country’s economy was beginning to 
decline. He announced that the country was facing a 
major crisis and that drastic changes were needed to 
end the crisis. The most important job, Gorbachev said, 
was to rebuild the economy and make it more modern 
and productive. He proposed many changes to move 
from the typical Communist system—in which the gov- 
ernment completely controls the economy—to a more 
decentralized system with less government control. 

Gorbachev also made many proposals to change the 
Soviet political system to make it and other parts of the 
social system more open and democratic. He called fora 
reduction in the power of the Communist Party—which 
controlled the country's political system—and increased 
power for elected bodies. His programme of economic 
and political reform was called perestroika (restructur- 
ing), and his call for more openness is known as glas- 
nost. 

Gorbachev's most important reform proposals were 
approved in 1988 and 1990. But officials opposed to 


Mikhail Gorbachev was the leader of the Soviet Union from 
1985 to 1991. He became known for his reform policies- 


changes that might reduce their power and privileges 
tried to prevent the reforms from being carried out. On 
the other hand, some Soviet officials and citizens sought 
greater democracy than Gorbachev proposed. Mem- 
bers of ethnic groups in some Soviet republics pro- 
tested, demanding increased self-government or inde- 
pendence from the Soviet Union. Their protests, which 
sometimes included violence, became a major problem 
for Gorbachev. Also, in spite of Gorbachev's reforms, the 
people continued to face severe economic problems. 

Gorbachev's domestic reforms had influence outside 
the Soviet Union. Following the Soviet actions, people in 
other Eastern European Communist countries increased 
their demands for more freedom and for an end to rule 
by their Communist parties. Sweeping changes took 
place in Communist Europe. 

International policies. Gorbachev worked to im- 
prove Soviet relations with the Western countries and to 
reduce tension and conflicts worldwide. In 1987, Gorba- 
chev and President Ronald Reagan of the United States 
signed a treaty that called for the elimination of all the 
intermediate-range nuclear missiles of the two countries. 
In July 1991, Gorbachev and U.S. President Bush signed a 
Strategic Arms Reduction Treaty, or START. This treaty 
was designed to reduce U.S. and Soviet long-range mis- 
siles by about a third. See Strategic Arms Limitation 
Talks (SALT). 

In 1988 and 1989, Gorbachev withdrew all Soviet mili- 
tary forces from Afghanistan. Since 1979, Soviet troops 
had been fighting there to prop up an unpopular Com- 
Munist government. 

Early life and political rise and fall. Gorbachev was 
born on March 2, 1931, in the village of Privolnoye, near 
the city of Stavropol. His parents were peasant farmers. 
Gorbachev entered Moscow State University in 1950 
and joined the Communist Party in 1952. He graduated 
in 1955 with a law degree. 

Gorbachev rose through the ranks of the Communist 

and became head of the Stavropol regional com- 
ge in 1970. He attracted the attention of some of the 

P Soviet leaders, including Yuri Andropov. Gorbachev 
oA me a member of the Communist Party's Central 
pee in 1971. In 1978, he was brought to Moscow 

made party secretary in charge of agriculture. 

In 1980, Gorbachev became a full member of the Po- 

uro, which was the Soviet Communist Party's chief 
policymaking body. Gorbachev's friend Andropov be- 
ae the Communist Party head in 1982. At that time, 

e head of the Communist Party was the most powerful 

iet leader. Andropov promoted Gorbachev and put 
k in charge of the country's economic policy. An- 

f pov died in 1984 and was followed briefly by Kon- 
ntin Chernenko as party leader. When Chernenko 
A in March 1985, Gorbachev was chosen party head. 
ctober 1988, Gorbachev also became chairman of 
i esidium of the Supreme Soviet (sometimes called 
een which was then a largely ceremonial post. 
is, Gorbachev, the powers of the office were greatly 

: Ngthened. The strengthened office came to be called 

chairmanship of the Supreme Soviet. 

n March 1990, the Soviet Union created a new office 
pden of the U.S.S.R. Gorbachev was chosen for 
nce. The office replaced that of Communist Party 

as the country's most powerful position. Gorba- 
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chev remained as head of the party. But in 1991, follow- 
ing the failed coup, Gorbachev resigned from the Com- 
munist Party. Soon afterward, the Soviet parliament or- 
dered the suspension of all Communist Party activities. 
In December, after the formation of the Commonwealth 
of Independent States, Gorbachev resigned as president 
and the Soviet Union ceased to exist. 

See also Union of Soviet Socialist Republics (The rise 
of Gorbachev). 

Gordian knot, in Greek mythology, was a skilfully 
tied knot. A Phrygian peasant named Gordius used it to 
tie the ox yoke to his chariot. According to the myth, 
Gordius became king of Phrygia because an oracle ad- 
vised it. A legend said whoever could loosen the knot 
would rule Asia. Many tried without success. Finally Al- 
exander the Great cut it with his sword, and declared he 
had fulfilled the prophecy. Gordius was the father of 
Midas, whose touch turned everything to gold. The ex- 
pression cutting the Gordian knot means solving a diffi- 
cult problem in an easy way. 

Gordimer, Nadine (1923- ),a South African 
writer, won the 1991 Nobel Prize for literature, the first 
South African author to receive the award. She won the 
British Booker-McConnell Prize for her novel The Con- 
servationistin 1974. Her novels and short stories portray 
the impact of South Africa's restrictive social policies 
upon individuals and their relationships with one an- 
other. Gordimer's works express her conviction that the 
life of the individual cannot be separated from the prob- 
lems of society. 

Gordimer's first published works were collections of 
short stories, Face to Face (1949) and The Soft Voice of 
the Serpent (1952). Her first novel, The Lying Days, was 
published in 1953. Her other novels include Occasion 
for Loving (1963), A Guest of Honour (1970). Burgers 
Daughter (1979), July's People (1981), A Sport of Nature 
(1987), and My Son’s Story (1990). Gordimer was born in 
Springs, a mining town near Johannesburg. 

Gordon (pop. 73,968) is a local government district in 
central Grampian Region, Scotland, administered from 
the town of Inverurie. The district's main industries are 
mixed farming and forestry. In the towns, light industries 
are important, particularly some that are related to the 
North Sea oil industry. The Don valley and the area 
around Huntly are popular with tourists. See also Gram- 
pian Region. 

Gordon, Adam Lindsay (1833-1870), one of the best- 
known Australian poets, is often referred to as the father 
of the bush ballad. During the 1800s, while traditional 
forms of poetry persisted, popular writers began to de- 
velop a local form of the ballad, Gordon led the way 
with Bush Ballads and Galloping Rhymes, published the 
day before his death. Gordon led a vigorous outdoor 
life. He became known for his great daring in horse rid- 
ing and boxing. The swift-moving rhythms of his ballads 
reflect his love of life in the open. 

Gordon was born in the Azores, the son of an ex- 
cavalry officer. He settled in South Australia in 1853. Gor- 
don became a mounted police officer and, later, a wan- 
dering horse breaker. He inherited money from his 
mother and settled near the South Australian town 
Mount Gambier. He gained a reputation for his sporting 
verse. Gordon became a member of the South Austral- 
ian parliament in 1865, but resigned soon after. In 1867, 
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Sea Spray and Smoke Drift, his first collection of verse, 
was published. He then moved to Melbourne, where he 
became friends with such writers as Marcus Clarke and 
Henry Kendall. Gordon suffered from severe fits of de- 
pression. He committed suicide at the age of 36. 
Gordon, Charles George (1833-1885), a British sol- 
dier, was called Chinese Gordon and Gordon Pasha be- 
cause of his distinguished service in China and Egypt. 
Gordon was born at Woolwich, London, and educated 
at the Royal Military Academy. He fought in the Crimean 
War (1853-1856). He took part in the expedition to China 
in 1860 and helped in the capture of Beijing. Gordon 
also won victories as commander of the Chinese who 
suppressed the Taiping rebels when they were threaten- 
ing Shanghai. 

In 1873, the khedive (viceroy) of Egypt appointed Gor- 
don governor of southern Sudan. Gordon served as 
governor general of the Sudan from 1877 to 1880, and 
spent the next four years in England. The British govern- 
ment then sent him to Sudan to help the khedive's 
forces put down a revolt. He defended Khartoum against 
troops led by the Muslim leader Muhammad Ahmed, 
who had proclaimed himself the mahdi (divinely ap- 
pointed guide). Gordon held the city for 317 days but 
was killed two days before a British relief party came 
within sight of the city. 

Gordon, John Campbell Hamilton-. See Aber- 
deen and Temair, Marquess of. 

Gordon, Richard (1921- _), is a British author who 
became famous for a series of novels he wrote about 
the life of a doctor. These books included Doctor in the 
House (1952), Doctor at Sea (1953), and Doctor at Large 
(1955). These and other “Doctor” books by Gordon were 
turned into successful films and television series. Gor- 
don was educated at Cambridge University. He worked 
as an anaesthetist, as a ship's surgeon, and in medical 
research before becoming a full-time writer. 

Gordon Riots (1780) followed the passing of the Cath- 
olic Emancipation Act of 1778 by the British Parliament. 
The Act had relieved Roman Catholics from some of the 
limitations imposed on them because of their religion. 

Lord George Gordon, a Protestant fanatic, believed 
the Act was a threat to the established Church, and pro- 
tested against it. He was joined by many other groups 
with various grievances. They included the opponents 
of the high price of maize and those who wanted to 
abolish press gangs. A great mob marched on the 
House of Commons, Westminster, London, in June 1780, 
The rioters burned Roman Catholic chapels and houses, 
attacked Newgate prison and released prisoners, and 
tried to break into the Bank of England. They gained 
control of London, holding the city for six days. 
Gordon River Dam provides water for hydroelectric- 
ity in southwestern Tasmania, Australia. This arch dam 
across the Gordon River is 140 metres high and has a ca- 
pacity of over 11,300 million cubic metres of water. 
Gordon setter is a black and tan hunting dog that 
was well known as early as 1620. The Gordon setter was 
named after Alexander Gordon, a Scottish nobleman. It 
points with its nose to locate game. Gordon setters 

stand 56 to 64 centimetres high and weigh from 24 to 36 
kilograms. The dog has a long, flat coat with a slight 
wave. It has long hairs on its ears, legs, and tail. 

See also Dog (picture: Sporting dogs). 


Gore, Al (1948-  ) was 
elected vice president of 
the United States in 1992. 
Gore and his presidential 
running mate, Governor 
Bill Clinton of Arkansas, 
defeated their Republican 
opponents, President 
George Bush and Vice 
President Dan Quayle. 

Albert Gore, Jr., was 
born on March 31, 1948, in 
Washington, D.C. He grad- 
uated from Harvard Uni- 
versity in 1969 with a bach- 
elor's degree in government. He opposed U.S. 
involvement in the Vietnam War (1957-1975). But he en- 
listed in the U.S. Army in 1969 and served until 1971. 

From 1971 to 1976, Gore worked as a reporter and ed- 
itorial writer for The Tennessean, a Nashville newspa- 
per. During this period, he also operated a small farm 
and worked as a property developer. In addition, he at 
tended Vanderbilt University, where he studied religion 
from 1971 to 1972 and law from 1974 to 1976. 

Gore was elected to the U.S. House of Representa- 
tives in 1976. He won reelection in 1978, 1980, and 1982 
In Congress, Gore gained a reputation as a moderate 
liberal. He also became known as an expert on such is- 
sues as nuclear arms control and the environment. 

Gore won election to the United States Senate in 1984 
and was reelected in 1990, In June 1992, Gore led a Ser 
ate delegation to the United Nations Conference on En- 
vironment and Development, also known as the Earth 
Summit, in Rio de Janeiro, Brazil. He is the author of 
Earth in the Balance: Ecology and the Human Spirit 
(1992), The Democratic National Convention nominat 
Gore for vice president at Bill Clinton's request in July 
1992. 

Gorgonian is a type of soft coral with a treelike bran- 
ching form. The coral is formed by individual polyps 
(water animals) which can withdraw inside a horny co 
ering called gorgonian, Gorgonians have a central skele- 
ton of calcium carbonate. The internal skeletons of go 
gonians, known as precious corals, are usedin 
jewellery. Polishing the skeletons brings out beautiful 
red, rose, or pink colours. People collecting precious 
corals have caused their disappearance from some ft 
areas of the Mediterranean Sea and Pacific Ocean. $0 
corals, including dead man’s fingers and sea pens, are 
related to gorgonian corals. An 

Scientific classification. Gorgonians belong to the cai 
thozoa, subclass Octocorallia. Most precious corals belong 
the genus Corallium. 

Gorgons were three sisters in Greek mythology: Most 
ancient sources describe them as monstrous croatia 
whose ugliness had the power to turn a viewer to “a 
The Gorgons’ hair was a mass of living snakes. They a 
bronze hands and golden wings. The Greeks carve nel 
ages of a Gorgon’s head on their armour to terrify t 
enemies in battle. The Greeks also used images of k ite 
Gorgon head as a charm to protect them from evil sP 
its. 


Al Gore 
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According to most accounts, the Gorgons were ti 
daughters of Phorcys, a sea god, and his sister Cet 
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sea monster. The Gorgons were named Stheno, mean- 
ing strength; Euryale, meaning wide-leaping; and Me- 
dusa, meaning queen or ruler. Stheno and Euryale were 
immortal, but Medusa was slain by the hero Perseus 
with the aid of the goddess Athena. 

See also Medusa; Pegasus; Perseus. 

Gorilla is the largest of the anthropoid (humanlike) 
apes, This powerful animal has huge shoulders, a broad 
“ie and long arms and short legs. A large male gorilla 
iving in the wild may weigh 200 kilograms. Standing up 
On its legs, it may be 1.8 metres tall. Females usually 
a. about 90 kilograms, and are shorter than the 

a gorilla looks fierce. It has a shiny black face and 
ES canine teeth. A thick ridge of bone juts out above 
Si Black or brownish hair covers all of a gorilla's 
e epg face, chest, and the palms of its hands 
e es of its feet. The adult male gorilla has a hairy 
leat its head. A saddle of silvery-grey hairs on the 
eee of the back has given adult males the name 
Da back, When a gorilla is excited or wants to frighten 
p Mude, it stands up on its legs and slaps its 

Hides hands against its chest one at a time. This pro- 

es a sound somewhat like that of a drum. 

Seva a gorilla is not as fierce as it looks. It will not 
ae sh shy unless it is threatened or attacked. Gorillas 
ship 34 riendly animals that seem to need companion- 

nd attention. 
e gorilla usually walks on all fours, with its feet flat 
e ground and the upper part of its body supported 


F 
acts in brief about gorillas 


G 
mae period: From 8 to 9 months. 
faa of newborn: 1. 
rea life: Up to 50 years in captivity; in the wild, unknown. 
nines East-central and west Africa. S 
ape fi c classification: The gorilla belongs to the anthropoid 
amily, Pongidae. It is genus Gorilla, species gorilla. 


N 
uw 
re} 


Gorilla 


The gorilla is the largest kind 
of ape. Powerful male gorillas 
such as the one on the left, 
may weigh as much as 200 
kilograms. Gorillas can walk a 
few steps using only their 
legs. But they generally use 
their knuckles to support the 
upper part of their body 


on the knuckles of its hands. It often stands up on its 
legs, but walks only a few steps in this position. A gorilla 
usually travels on the ground, but sometimes it climbs 
into a tree to sit, eat, or sleep. 

Gorillas are quiet animals, even though they can make 
about 20 different sounds. The most startling gorilla call 
is the roar given by an angry male. Babies whimper 


Gorillas travel in groups looking for bamboo, bark, buds, 
fruit, and leaves to eat. The group is continually on the move 
and never spends more than one night in the same place. 
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when distressed, and scream when frightened. Adults 
grumble softly when contented. 

Gorillas have no real enemies except human beings. 
People hunt gorillas for food, capture them for zoos, 
and cut down their forests. As a result, the gorilla has 
become rare in many parts of its African home, and its 
survival is threatened. 

The gorilla's home is in the rainforests of Africa near 
the equator. There are three races of gorilla. The west- 
ern lowland gorilla lives in the forests of western Africa, 
from Nigeria south to the Congo River. The eastern low- 
land gorilla lives in the lowlands of eastern Zaire. The 
mountain gorilla inhabits upland regions in Rwanda, the 
Virunga Mountains of Zaire, and mountain forests in 
Uganda. Mountain gorillas are found at altitudes of up 
to 4,000 metres, where freezing temperatures occur 
every night of the year. 

The mountain gorilla is very rare. There are only 
about 450 individuals remaining in the wild. It has be- 
come rare because of the loss of its forest habitat, and 
because it is hunted by humans. 

Gorillas lead a peaceful life. They travel through for- 


The skeleton of a gorilla 


Sagittal crest 


A gorilla’s foot has a “thumb” 
and resembles the animal's 
hand. Such feet help the go- 
rilla climb trees. 


A gorilla's head has a ridge 
of bone called a sagittal crest 
on top of the skull. A brow 
ridge is above the eyes. 


Where gorillas live 
The yellow areas on the map below show the regions of the 
world inhabited by gorillas. Most gorillas live in central Africa 


ests in groups of from 2 to 30. A group may be made up 
of one or more males, two or more females, and several 
young gorillas. An adult male always leads the group. 
He makes all the decisions, such as when to get up in 
the morning, where to go, and when to rest. This male 
also protects the group against danger. The extra males 
in the group sometimes leave their companions and 
wander alone through the forest. A new group forms 
when one or more females joins a lone male. 

Each group wanders around in its own home range, 
which covers from 5 to 40 square kilometres. Gorillas 
are always on the move and never spend more than one 
night in the same place. Several groups may live in the 
same part of a forest, but they usually avoid each other. 

The gorilla's day usually begins about an hour after 
sunrise. During the early morning, the apes feed ona 
wide variety of leaves, buds, bark, and fruit. Only goril- 
las living in captivity eat meat. 

Gorillas have a quiet period from the middle of the 
morning to the middle of the afternoon. The adults rest 
while the younger apes wrestle with each other, play 
games, and swing back and forth on vines. After the rest 
period, all the gorillas eat again. r 

Every evening just before dark, the gorillas build a 
simple nest where they sleep at night. They break or 
bend branches to make a crude platform, either on the 
ground or in trees. Adult gorillas build their own nests 
but baby gorillas snuggle in with their mothers. 

Life cycle. The gorilla's pregnancy lasts for from 80 
9 months. The newborn gorilla is helpless. At birth it 
weighs from 1.5 to 2.3 kilograms. It remains with its 
mother for about 34 years. At first, the mother carries 
her baby by holding it gently to her chest. After an 
three months, the baby is strong enough to hold on by : 
itself. Then the baby may ride on its mother’s back, ie 
ing on to her long hair. The baby is able to crawl byt 
age of 3 months, and walk by 5 months. But it usually 
rides “piggy-back’ until it is almost 3 years old. 3 

Female gorillas usually mate when they are about 
years old, and males reach full adulthood at about la 
years of age. No one knows how long wild gorillas live. 
Some gorillas in captivity have been known to live up : 
50 years. Most wild gorillas probably do not live ie 
long time. They suffer from many diseases, especia y 
those caused by parasites in the blood and intestines. 
ba also may suffer from respiratory disorders a” 
colds. 

Gorillas in captivity. The gorilla was not discovered 
until 1847. In 1956, Colo, the first gorilla to be born In 


captivity, was born in a zoo in Columbus, Ohio, U.S.A. 
Gorillas rank among the most intelligent animals. For 
many years, people have wondered whether gorillas 
could learn to use language. In 1972, researchers at 
Stanford University in California, U.S.A., began to teach 
sign language to a female gorilla named Koko. Koko de- 
veloped a vocabulary of several hundred signs and used 
them to communicate with her teachers. 

See also Ape; Chimpanzee; Fossey, Dian; Skeleton 
(picture). 

Gorki. See Nizhniy Novgorod. 

Gorki, Maxim (1868-1936), was a Russian novelist, 
playwright, and short-story writer. Gorki's works de- 
scribe the shortcomings he saw in Russian life before 
the Communist Revolution of 1917. He vividly portrayed 
the poverty of peasants and workers, as well as the 
decay and narrow-mindedness of the middle class. The 
lower Depths (1902), Gorki's most popular play, de- 
scribes the miserable lives of the inhabitants of a cheap 
boarding house. His most famous novel, The Mother 
(1907), tells of an old peasant woman who becomes a 
convert to the revolutionary cause. 

Gorki was born in Nizhniy Novgorod, which was re- 
named Gorki in his honour in 1932. The city was re- 
named Nizhniy Novgorod in 1990. The writer's real name 
was Alexy Maximovich Peshkov. He took the pen name 
Gorki, a Russian word meaning bitter, to express his 
criticism of the political and social order in his country. 
Gorki was forced to support himself before he was 11 
years old. He had only a few months of schooling and 
was largely self-educated. Gorki roamed throughout 
Russia, going from one job to another. During his wan- 
derings, he wrote stories, many based on his experi- 
ences and on people he met. By the late 1890s, his writ- 
ings had made him internationally famous. Gorki used 
Most of his earnings to support Marxist causes. 

After Gorki died unexpectedly, the government of the 
Soviet Union accused his doctors of poisoning him. But 
the cause of his death remains unknown. 

Gorky, Arshile (1904-1948), an American artist, was a 
leading member of the abstract expressionist move- 
ment. He developed an individual style in which living 
things, such as blades of grass and human figures, are 


The Museum of Modern Art, New York City 


RRN Gorky's Agony shows the artist's imaginative use of 


in his compositions. Gorky painted this picture in 1947. 
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the basis for imaginative abstract compositions. His fine 
linear details show his skill as a draughtsman. He was 
also a master in the use of colour. He has been called a 
surrealist, but his style eludes precise definition. See 
Abstract expressionism. 

Gorky was born in Turkish Armenia. His real name 
was Vosdanig Manoog Adoian. Gorky moved to the 
United States in 1920 and settled in New York City. He 
committed suicide in 1948. 

Goroka (pop. 18,797) is the administrative and com- 
mercial centre of the eastern highlands province of 
Papua New Guinea. The town has an airport and a grow- 
ing tourist industry. The surrounding area produces cof- 
fee, vegetables, and timber. Government patrols first 
penetrated the Goroka area in the 1930s. The first patrol 
post was opened in 1941. The township was proclaimed 
in 1953. 

Gorse, also known as furze, is a spiny evergreen shrub 
native to Europe and Africa. It grows up to 2.5 metres 
high and has almond-scented, rich yellow flowers. 
Gorse grows in grassy places often on heaths, It may 
flower throughout the year but the flowers are at their 
best in late spring and early summer. There are about 20 
species of gorse. 

See also Heath. 

Scientific classification. Gorse is in the pea family, 
Leguminosae (Fabaceae). Common gorse is Ulex europaeus. 
Gorton, Sir John (1911- ), a member of the Aus- 
tralian Liberal Party, was prime minister of Australia 
from 1968 to 1971. In 1971, he failed to win a vote of con- 
fidence from Liberal Party members and William Mc- 
Mahon replaced him as party leader and prime minister. 

John Grey Gorton was born in Melbourne and edu- 
cated at Geelong Grammar 
School and at Oxford Uni- 
versity in England. He 
served as a fighter pilot 
with the Royal Australian 
Air Force during World 
War Il. After several years 
in shire government, he 
was elected senator for 
Victoria in 1950. He held a 
number of ministries, most 
of them connected with 
education and science, and 
became leader of the gov- 
ernment in the senate in 
1967. 

Gosford (pop. 128,931) is a city on the coast of New 
South Wales, Australia. An important business centre, 
Gosford lies midway between the cities of Sydney and 
Newcastle. The natural beauty of Gosford with its beauti- 
ful bushland, surfing beaches, and Brisbane Water inlet, 
attracts more than a million tourists each year. 

The surrounding district produces citrus fruit, vegeta- 
bles, poultry, timber, and seafood. Secondary industries 
include the production of industrial felts, cakes for ex- 


port, and meat products. 

Goshawk. See Hawk. 

Gosnold, Bartholomew ( ? -1607), was an English 
navigator. In 1602, he explored much of the coast of 
New England, North America, and was the first Euro- 
pean to reach Martha's Vineyard, an island off the coast 


Sir John Gorton 
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of Massachusetts. Gosnold named the island after his 
daughter and the vines he found growing there. He be- 
longed to the first governing council of the English col- 
ony in Jamestown, Virginia, in 1607. 

Gospels are the first four books of the New Testament 
of the Bible. They are the primary source of information 
about the life and teachings of Jesus Christ. The Gospels 
are named after the four men who are said to have writ- 
ten them: Matthew, Mark, Luke, and John. But many 
scholars today doubt that these men actually wrote the 
Gospels. The word gospel comes from godspell, an Old 
English word meaning good news. 

None of the Gospels gives a complete story of the life 
of Jesus. Each is a collection of His acts and words, writ- 
ten as an expression of the faith of a particular Christian 
community. All four Gospels describe the teachings and 
miracles of Jesus’ ministry. They also describe Jesus’ be- 
trayal, arrest, Crucifixion, and Resurrection. 

The Gospels of Matthew, Mark, and Luke agree on 
additional details of Jesus’ career. These Gospels are so 
similar that they can be arranged side by side in parallel 
columns. Such an arrangement is called a synopsis. Mat- 
thew, Mark, and Luke are called Synoptic Gospels be- 
cause they can be arranged in this way. Most scholars 
explain the similarity of the Synoptic Gospels by assum- 
ing that Mark was the first Gospel and was then used as 
a source for Matthew and Luke. Scholars also suggest 
that Matthew and Luke used a second source, which 
they call Q. But no copy of the Q source has been found. 

The Gospel of Mark is the shortest of the Gospels. It 
was probably written shortly before or after A.D. 70. A 
major focus of Mark is what scholars call the messianic 
secret. This term refers to two features of Mark's presen- 
tation of Jesus. First, Jesus often commands others not to 
reveal what they know about Him. Second, He gives pri- 
vate instruction to His disciples, but they still fail to un- 
derstand Him. Mark may present Jesus in this way to re- 
mind the reader that Jesus is a mysterious figure and 
that faith in Him cannot be taken for granted. 

The Gospel of Matthew was probably written 
around A.D. 80. Matthew includes almost all of Mark, 
but adds much more of Jesus’ teaching. This teaching is 
arranged in the form of long speeches. The most fa- 
mous is the Sermon on the Mount. Thus, Matthew pre- 
sents Jesus as a messianic teacher. Matthew emphasizes 
that Jesus is the fulfilment of God's promise to the Jews, 
the final interpreter of the law, and the inaugurator of 
the Kingdom of God. Matthew also shows that the King- 
dom of God is meant to include all nations. 

The Gospel of Luke was probably written about 
A.D. 85. It includes about half of Mark. Luke has inserted 
most of his new material into his account of Jesus’ jour- 
ney from Galilee to Jerusalem. In doing this, Luke pre- 
sents Jesus mainly as the prophet-messiah going to His 
death. Luke shows that Jesus is the fulfilment of the 
hopes of Israel and the means to salvation for all na- 
tions. These themes also underlie the continuation of 
the Gospel of Luke in the Acts of the Apostles, 

The Gospel of John was probably written sometime 
between A.D. 90 and 110. John’s presentation differs 
from that of the Synoptic Gospels. For example, in John’s 
account, Jesus travelled back and forth between Galilee 

and Jerusalem during His public ministry. In the Synop- 
tic Gospels, Jesus spent all of His ministry near Galilee 


until He journeyed to His death in Jerusalem. The focus 
of John’s presentation of Jesus is the view that Jesus is 
the eternal Word of God who became human for the 
salvation of the world. John tells the story of Jesus’ acts 
and teachings to show how He revealed Himself to the 
world as the Word or Son of God. 

See also Bible (Books of the New Testament); Beati- 
tudes; Lord's Prayer. 
Gosport (pop. 72,800) is a local government district in 
Hampshire, England, situated on the west side of Ports- 
mouth harbour. The town of Gosport was once a forti- 
fied seaport and is now an important naval depot. It also 
has a yacht marina. Gosport’ industries include boat- 
building, and production of chemicals, electronic 
goods, radios, and televisions. 

See also Hampshire. 
Gosse, Sir Edmund (1849-1928), was a British poet, 
critic, and student of northern European languages. He 
wrote critical studies of Scandinavian poets and a life of 
Henrik Ibsen, and translated two Ibsen plays. He also 
wrote critical biographies of William Congreve, John 
Donne, Jeremy Taylor, Sir Thomas Browne, and Alg- 
ernon Charles Swinburne, his close friend. He pub- 
lished his autobiographical work Father and Son in 1907 
and his Collected Poems in 1911. Gosse was born in 
London. He served for several years as librarian to the 
House of Lords, upper house of the British Parliament. 
Göteborg, or Gothenburg (pop. 424,085; met. area 
pop. 698,794), is Sweden's second largest city. The Gota 
Canal connects it with Stockholm, 241 kilometres north- 
east (see Sweden [political map)). Göteborg is the larg- 


est shipbuilding centre in Scandinavia, and the chief 
port on the southwestern coast. Its harbour is seldom 
blocked by ice 

Gothenburg. See Göteborg. 

Gothic art is the name given to the art of the later 
Middle Ages, especially from the mid-1100's to about 
1400. The term Gothic originated with Italian Renais- 
sance scholars called humanists. It refers to the Ger- 
manic Goths who invaded Italy in the A.D. 400s. Human- 
ists considered medieval art so barbaric that they 
thought it was created by the uncivilized Goths. 

Early Gothic architecture. Gothic art is one of the 
few artistic styles whose precise date of creation is 
known. The style was first introduced at the Abbey of 
St-Denis, the burial place of French kings, just north of 
Paris. Abbot Suger supervised the rebuilding of the 
west and east ends of the church in this new style, 
which were completed in 1144. The Gothic style of ar- 
chitecture was an immediate success, and by about 1250 
ithad spread through Europe. In the 1200's and 1300s, 
many regions in Europe developed their own distinctive 
variations. 

The Gothic style is associated with the age of cathe- 
dral construction in northern Europe. The style is often 
identified with such constructional devices as pointed 
arches, ribbed vaults, and flying buttresses (see Archi- 
tecture [Architectural terms). But both pointed arches 
and ribbed vaults were present in the Romanesque 
style, which thrived in the 1000's and early 1100s. The 
difference between Romanesque and Gothic styles is 
the way in which space is conceived. Space in a Roman- 
esque building is achieved by adding bays, unit by unit, 


pathic architecture produced many huge cathedrals through- 

nara Europe. Salisbury Cathedral in England, above, is fa- 

rior. | or its great spire. Many statues decorate parts of its exte- 

Bee Amiens Cathedral in France, /eft, architects arranged 

of ha S, pillars, and stained-glass windows to achieve a feeling 
rmony and soaring height. 
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Limestone statue from the Ile-de-France: Metropolitan Museum of Art New York City 


Gothic sculpture reached a high point in France in the 1300s. 
This statue of the Virgin Mary and Christ child retains most of its 
original paint. Colour was important in Gothic sculpture. 


to create the total space. A Gothic building is conceived 
as a total space that is subdivided into units. 

Early Gothic architecture was noted for its immense 
size and height. These two elements were first com- 
bined in the design of the Cathedral of Notre Dame in 
Paris. Use of the flying buttress, introduced about 1175, 
reduced the amount of wall space needed for support. 

High Gothic architecture. Astyle called High Gothic 
was created at the end of the 1100s. Chartres Cathedral 
and the cathedrals at Bourges, Reims, and Amiens in 
France represent some of the finest examples of the 
High Gothic style. All are significant for their enormous 
height. For pictures of these cathedrals, see Amiens; Ca- 
thedral; Chartres; and Reims. 

By the mid-1200s the taste for gigantic structure had 
passed, At the same time, the skill of designers and the 
technical ability of carvers led to a new elegance and a 
desire for more elaborate decorations, particularly in 
window tracery (see Tracery). 

Anew style known as Rayonnant also became popu- 
lar during the High Gothic period. It was named after 
the radiating geometric patterns of large rose windows. 
The most brilliant example of the Rayonnant style is the 
Ste.-Chapelle in Paris, built by King Louis IX. Rayonnant 
helped spread the Gothic style across Europe partly be- 
cause many kings were keen to imitate the style of 
Louis IX. 

Gothic architecture in England began with the re- 
building of the choir of Canterbury Cathedral in 1174 by 
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Illumination (about 1240! by an unknown French painter 
Gothic painting is best known for beautifully coloured illumi- 
nated manuscripts. This illumination from a Bible shows King 
Louis IX of France and his mother, Blanche of Castile. 


a French builder, William of Sens. The English devel- 
oped a distinctive, thoroughly native Gothic style, first in 
St. Hugh's choir at Lincoln Cathedral and then in such 
cathedrals as those at Wells and Salisbury. The Deco- 
rated style, the English counterpart of Rayonnant and 
characterized by flowing curves, appeared in cathedrals 
at York, Exeter, and Wells. This style continued well into 
the 1300s. It preceded and coexisted with another Eng- 
lish variation, called the Perpendicular, named after the 
complex vertical tracery patterns on walls and vaults. An 
example of this style can be found in King’s College 
Chapel at Cambridge. 

Gothic sculpture and Painting. Gothic sculpture 

first appeared at St-Denis and at Chartres, Romanesque 
sculpture was vigorous, dramatic, and abstract. In com- 
parison, Gothic sculpture was calmer, grander, and 
more humane. Most of the early Gothic sculpture was 
created to decorate cathedral entrances, Some of the 
finest examples decorate the west facade of Chartres Ca- 
thedral. They probably portray Bible figures from the 
Old Testament. Later sculptors developed a freer style, 
inspired by ancient Greek and Roman art. This can be 
seen in the figures on the west facade of the cathedral at 
Reims. 

The Late Gothic of the 1400's is best known for the de- 
velopment of oil painting in Flanders. Jan van Eyck, Rob- 
ert Campin, and Rogier van der Weyden perfected this 
new technique. 

See also Architecture (Gothic); Cathedral; Painting 
(Gothic painting); Sculpture (Medieval); Stained glass. 


Gothic novel was a type of fiction that became popu- 
lar in England during the late 1700's and early 1800s, The 
plots of Gothic novels included mysterious and super- 
natural events intended to frighten the reader. The sto- 
ries were called Gothic because most of them took 
place in gloomy, medieval castles built in the Gothic 
style of architecture. Such buildings had many secret 
passageways, dungeons, and towers that provided ideal 
settings for strange happenings. Most Gothic novels 
were set in Italy or Spain because those countries 
seemed remote and mysterious to the English. 

The first Gothic novel was The Castle of Otranto (\754) 
by Horace Walpole. The best-known Gothic novels in- 
clude The Mysteries of Udolpho (1794) and The Italian 
(1797) by Ann Radcliffe, The Monk (1796) by Matthew G. 
Lewis, and Me/mouth the Wanderer (1820) by Charles 
Maturin. In Northanger Abbey (1818), Jane Austen sati- 
rized Gothic novels and their effect on readers. 

In the 1800's, elements of the Gothic novel appeared 
in other forms of fiction that shared its interest in the 
terrible and the exotic. Such novels as Frankenstein 
(1818) by Mary Shelley and Wuthering Heights (1847) by 
Emily Bronté reflect a relationship with earlier Gothic 
novels, as do many historical romances of the time. The 
Gothic novel also influenced such American writers as 
Nathaniel Hawthorne, Herman Melville, and Edgar Allan 
Poe. In the 1900's, romantic adventure stories have been 
called Gothic novels, but they place more emphasis on 
love than on terror. 

Goths were a confederation of Germanic tribes that in- 
vaded the Roman Empire during the A.D. 200s. The r 
Goths, and other barbarians, helped bring about the eo 
lapse of the West Roman Empire. They were the first 
Germanic peoples to become Christians. de 

The Goths probably originated in what is now <a k 
ern Sweden. They migrated to an area north of the he 
Sea during the A.D. 100s. During the 200s, they raide 
the northeastern frontiers of the Roman Empire. Some 
Goths settled in Dacia (now part of Romania and Hun- 
gary) in 272. During the 300, the Goths split into “a 
tribes. The Goths who had settled in Dacia became ia 
Visigoths, and those north of the Black Sea became 
Ostrogoths. 

In 376, the Visigoths were threatened by the Huns a 
from the east. They crossed the Danube River, and to! 
refuge in the Roman province of Pannonia. But ther 
soon revolted. In 378, they defeated a Roman army a 
Adrianople (now Edirne, Turkey) and killed the Roni 
Emperor Valens (see Valens). In 382, the Visigoths 
came the first independent barbarian nation in the S ie 
Roman Empire. Under their king, Alaric, the viso 
vaded Italy in the early 400s, and looted Rome In 
(see Alaric). Alaric’s successors moved to Gaul nea ři 
France) and Spain. The Franks defeated them in Ga 4 
the late 400s. But the Visigoths remained in Spain U 
711, 

The Huns conquered the Ostrogoths in the 3700 
They remained under Hunnish control until Attila, H> 
powerful Hunnish king, died in 453. They then ye in 
central Europe, where they were united by Theo ad 
471 (see Theodoric). Theodoric invaded Italy in 48 until 
conquered it in 493. The Ostrogoths stayed in be 
the 550s, when they were defeated by the Byzantin 
(East Roman) Empire. 


Gottfried von Strassburg (1170?-1220?) was a medi- 
eval German poet. His unfinished poem Tristan and 
Isolde is a masterpiece of German literature. In the 

poem, Tristan travels to Ireland to escort Isolde back to 
England where she will marry his uncle, King Mark. On 
the journey, Tristan and Isolde drink a magic love potion 
by mistake and fall in love. Isolde marries the king, but 
continues her love affair with Tristan. The affair ends 

with the death of the lovers. 

In describing the tragic results of their passion, Gott- 
fried gave sensitive psychological portraits of the lovers. 
While he did not excuse the lovers’ guilt, he exposed the 
hypocrisy of their enemies. Richard Wagner used the 
poem as the basis for his opera Tristan and Isolde. 

Little is known about Gottfried except that he was a 
learned clergyman. He adapted his poem from a French 
tale by Thomas of Brittany. 

Gottlieb, Adolph (1903-1974), was a leading Ameri- 
can abstract expressionist artist. He became especially 
well known for a series of paintings that he called 
bursts.” Most of these paintings feature a moonlike or 
sunlike globe above a jagged, harsh-looking mass of 
bold paint strokes. Gottlieb varied the colours in his se- 
ries of “bursts,” but the content of the paintings re- 
mained much the same. 

Gottlieb was born in New York City. During the 1930s, 
he painted American scenes that incorporated designs 
based on American Indian petroglyphs (rock carvings) 
and totems (emblems). By the 1940, he had turned to 
painting what he called “pictographs.” These paintings 
contained images that were sometimes identifiable but 
not necessarily related in a logical way. Gottlieb began 
to paint his series of “bursts” in 1957. 


Metropolitan Museum of Art, New York ay 


A . 
" — Gottlieb’s Thrust, completed in 1959, is one of his 
Paintings. It shows a sunlike form over a jagged shape. 
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Goudy, Frederic William (1865-1947), was an Ameri- 
can type designer and printer. Over a 50-year period, he 
made 122 designs for type faces. Among them are sev- 
eral that are commonly known, such as Goudy Old Style, 
Forum, and Kennerley. Goudy showed an early fascina- 
tion for letters by drawing 3,000 of them and cutting 
them out of coloured paper to form the Ten Command- 
ments. In 1920, he received the gold medal of the Ameri- 
can Institute of Graphic Arts. Goudy was born in Bloom- 
ington, Illinois. 

Goulburn (pop. 21,453) is an important market city of 
New South Wales, Australia. It stands 638 metres above 
sea level at the junction of the Wollondilly River and the 
Mulwaree Ponds. It is situated about 200 kilometres 
southwest of Sydney. Goulburn is an important road and 
rail junction linking the major centres of Sydney, Can- 
berra, and Melbourne. 

Goulburn is a commercial centre for the Southern Ta- 
blelands, a region that includes some of Australia’s best 
pastoral and farming country. The area produces top 
quality wool, lamb, beef, grain crops, and fodder crops. 
Wool and livestock markets help the city's economy. 
Goulburn is one of the largest provincial wool-selling 
centres. The wool stores handle about 175,000 bales 
each year of some of the world’s finest wool. Industries 
in the city process agricultural products from the sur- 
rounding region. 

Institutions in the city serve the Southern Tablelands. 
Goulburn has two cathedrals, numerous churches and 
schools, a prison, and a hospital. The city has an acad- 
emy for training New South Wales police. 

Goulburn is the name of two rivers in Australia. Goul- 
burn River in New South Wales is the chief tributary of 
the Hunter River. The Goulburn River in Victoria rises 
near Mt. Singleton in the Australian Alps and flows 
about 560 kilometres to join the Murray River near 
Echuca. 

The Goulburn-Murray irrigation district is Australia's 
largest irrigation area. It covers more than 8,000 hec- 
tares and contains some of Australia’s richest farmlands. 
Its products include most of the apricots, peaches, and 
pears grown in Australia, as well as fat lambs, beef, and 
vegetables. Shepparton is the main city on the Goulburn 
River. 

The first important dam, the Goulburn weir, com- 
pleted in 1889, is still in service. The largest dam, the Eil- 
don dam, was completed in 1956. It is 79 metres high 
and holds 3,389,658,000 cubic metres of water. 

Gould, Glenn (1932-1982), was a famous Canadian pi- 
anist. His performances emphasized compositions from 
the 1700s, early 1800s, and 1900s. Gould's best-known 
recordings were of Johann Sebastian Bach's Goldberg 
Variations. He also wrote about music for magazines. 

Glenn Herbert Gould was born in Toronto. His 
mother began teaching him to play the piano at the age 
of 3. At 10, he entered the Royal Conservatory of Music 
of Toronto. In 1947, he made his debut with the Toronto 
Symphony. Gould performed on tour in Europe in 1957. 
He was probably the first North American pianist to tour 
the Soviet Union. Gould disliked the life of a travelling 
concert artist and, at the age of 32, he retired from the 
concert stage to concentrate on recordings. However, 
he enjoyed performing on radio and television, and his 


radio broadcasts became popular. 
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Gould, John (1804-1881), a British ornithologist, pro- 
duced illustrated books on birds from every part of the 
world. Born in Dorset, England, Gould began work as a 
gardener and later became a taxidermist with the Zoo- 
logical Society of London. From skins received from the 
Himalayas, he produced A Century of Birds from the 
Himalaya Mountains (1831-1832). Gould visited Australia 
from 1838 to 1840. With the paintings of birds made by 
his wife, Elizabeth, Gould completed The Birds of Aus- 
tralia, published in seven volumes, in 1848. It became 
his most famous work. 

Gould, Shane (1956- _), an Australian swimmer, 
broke every women’s world free-style record in 1971 
and 1972. She was born in Sydney and began swimming 
at the age of 3. Her coach, Forbes Carlile, recognized 
her potential when she was 10 years old. At the age of 
14, Gould went to Europe with an official Australian 
team. She broke her first world record in London in May 
1971. Between May 1971 and January 1972, she broke 
free-style swimming records for 100, 200, 400, 800, and 
1,500 metres. 

In the 1972 Olympics, she set records by swimming 
200 metres in 2 minutes 3.6 seconds, and 400 metres in 4 
minutes 19 seconds. Her three gold medals and one sil- 
ver and one bronze medal created a new record as the 
most medals won by a woman at an Olympic Games. 

See also Swimming. 

Gounod, Charles (1818-1893), was a French com- 
poser whose reputation rests on his opera Faust (1859, 
revised and expanded 1869). This opera is loosely based 
on Johann Wolfgang von Goethe's play Faust, about a 
scholar who sells his soul to the devil. Gounod’s opera 
emphasizes the love story between Faust and Margue- 
rite. It is noted for its beautiful arias (solos) and its famil- 
iar "Soldiers Chorus.” 

Gounod's music includes elements of seriousness 
and sensuality, though some of his works lapse into 
melodrama and sentimentality. He was a skilful crafts- 
man, and some of his shorter works, including his 
songs, are impressive. His orchestrations are rich and 
colourful, and reflect the style of the French composer 
Hector Berlioz. But many people today feel much of his 
music is monotonous and lacks creative variety. 

Charles Frangois Gounod was born in Paris. He en- 
tered the Paris Conservatory in 1836 and won the Grand 
Prix de Rome (Grand Prize of Rome). He then studied for 
three years in Rome, where he learned the great reli- 
gious choral works of Giovanni Palestrina and intended 
to become a composer of religious music. After return- 
ing to Paris, Gounod became an organist. He considered 
entering the priesthood, but about 1850 he began to 
write operas. Other than Faust, his only success was 
Romeo and Juliet (1867). 

Gourd is the name of a group of ornamental trailing or 
climbing plants. Gourds are vegetables closely related 
to marrows, pumpkins, and squashes. They grow wild in 
Africa, the Americas, Asia, and the Pacific Islands. 
Gourds bear fruits of various colours and shapes. The 
leaves are large with pointed lobes and the flowers are 
usually yellow. 

Some of the smaller and more attractive gourds in- 
clude sa/t-and-pepper gourds, nest-egg gourds, and 
dishcloth gourds. The dishcloth gourd is also called the 
luffa or loofah. The inside of the dried fruit is full of fi- 


Striped 
pear gourd 


Nest-egg 
gourd 


Warted gourd 


Gourds bear attractive fruits of many colours and shapes. Some 
of the most popular ornamental gourds are shown above. 


bres that make a dishcloth or bath sponge which smells 
sweet. Very young dishcloth gourds are among the few 
that can be eaten. i 
Bottle gourds bear large fruits that are raised mainly 
as novelties and ornaments. In Africa and Asia, the bot 
tle-shaped fruits are dried and used to hold water wee 
other liquids. Other popular kinds of gourds include 
dipper; pipe gourd or calabash; apple, orange, and $ 
pear-shaped gourds; powder horn; and Hercules*clu z 
Gourds are easy to grow in countries with long, ig 
summers. The seeds need only be planted in a sunny l0 
cation in good soil after danger of frost has passed. 
Scientific classification. Gourds belong to the family 
Cucurbitaceae. Bottle gourds make up the genus Lagenaria. 
Dishcloth gourds make up the genus Luffa. 
Related articles in World Book include: 


Calabash Cucumber Pumpkin 
Casaba Melon Squash 
Chayote Muskmelon Watermelon 


Gout is a chronic disease that can produce severe 
swelling of the joints. It is caused by a defect in the A 
body's natural action of breaking down certain pror 
This results in the production of too much uric acid, j 
which accumulates in the blood (see Urine). Crystals 
uric acid are deposited in tissues around the joints. d 
These deposits cause sudden attacks of swelling, ge 
commonly in the feet. This is called gouty arthritis. f 
tendency to gout is hereditary. Treatment consists 0 
limiting the amount of protein in the diet, and taking i 
drugs to slow the formation of uric acid or to pape 
elimination. Anti-inflammatory drugs are used to e 
acute attacks. Gout is not curable, but is controlled by 
proper treatment. 

Gove Peninsula lies at the eastern end of the An 
Land Aboriginal Reserve in the Northern neon 
tralia. In 1965, an aluminium company was grante La 
lease covering the bauxite deposits in the central ji oe 
tion of the peninsula. Experts estimate that these Tie 
its contain as much as 250 million metric tons of bau 


rent services cover a wide range of activities. They include national defence, top left; 
ation, top right; education, bottom left; and road construction, bottom right 


Government 


ment is one of humanity's oldest and most im- 
em institutions. From earliest times, some kind of 
la has been a vital part of every society. This is 
Fore A rates society needs some people to make and 
i, ecisions that affect conduct within the group. 
sin m government also refers to the process of exer- 
g power in a group. 
ed formal or informal group—a family, @ church, a 
el usiness, a trade union—may be said to have 
Ermen But when we speak of government, we 
gh y mean public government, such as that of a na- 
Articl state, a province, a county, a city, or a village. This 
e mainly discusses the nature and powers of public 
governments. 
ernment of some kind affects every human activ- 
5S E eona ways. For that reason, most political sci- 
Petco specialists in the study of government) believe 
a emmen should not be studied by itself. They 
Rew at when we study government we should also 
tory someting about anthropology, economics, his- 
ah osophy, science, and sociology. Therefore, the 
A ook articles on these subjects should be read in 
nection with the Government article. 


Elements of government 


‘ a number of basic elements are common to all gov- 

ents. These basic elements are (1) rules of conduct, 
foo ereignty, (3) legitimacy, (4) jurisdiction, and (5) en- 
orcement. 


Rules of conduct. Every group of people—from a 
family to a nation—has rules of conduct to govern the 
lives of its members. For example, a family may have a 
rule that all its members be on time for meals. This rule 
makes it possible for the family members to eat together 
and then go about their own business. It is meant to 
keep life running smoothly for group members. 

The rules made by a group are really decisions about 
matters that affect the group as a whole. The decisions 
are designed to encourage or require certain kinds of 
behaviour, or to discourage or forbid other kinds of be- 
haviour by individual members. 

Sovereignty is supreme power or authority. A sover- 
eign government has the authority to use force within 
its boundaries. Through the years, different ideas about 
the source of a public government's sovereignty have 
developed. An early idea was that a government ruled 
by divine right. This idea suggested that authority 
flowed to the government from God and was total and 
unlimited. Today, the people are regarded as the chief 
source of the government's authority in democratic 
countries. 

Legitimacy is the acceptance by the people of the 
government's authority to exercise power. No political 
system can exist unless its government has such accept- 
ance. The legitimacy of a government depends in part 
on the socialization of its people. Socialization is a learn- 
ing process in which the people come to accept the 
standards of their society. Most countries promote so- 
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Levels and functions of government 


Most public government systems consist of many gov- 
ernments. These governments operate on various levels, 
such as local, provincial or state, and national, and each 
performs certain functions. 


Local governments 
serve such areas as re- 
gions, counties, cities, 
towns, townships, vil- 
lages, and districts. Their 
chief responsibilities in- 
clude safety functions, 
which they provide 
through local police 
fore welfare services, 
an departments, 
Local governments also 
poe libraries and pub- 

ic health services such as 
street cleaning. 


ernments have broad ju- 
repaid Some have 

le-ranging TS, 
while others weai cen- 
tral government for fi- 
nance. Their services in- 
clude education, public 
safety, public works, rec- 
reation, welfare, and con- 
servation. States also li- 
cense and regulate most 
occupations, professions, 
and businesses. 


gi 

= 
National governments, 
both unitary and federal, 
carry out functions that 
mainly affect all the peo- 
ple in the country. The na- 
tional government has the 
right to collect taxes, coin 
money, declare war, regu- ¥ 
late commerce, and pro- 7 
vide for the common de- 


cialization through educational systems that teach peo- 
ple to have positive views about their government. In 
this way, people develop loyalty to such symbols of the 
government as a flag or national anthem. 

Jurisdiction means the right or power of making and 
enforcing rules or laws. The jurisdiction of a public gov- 
ernment extends over all the people who live in a cer- 
tain area. The only way a person can escape such juris- 
diction is to move out of its area. 

Public governments have broad functional jurisdic- 
tion. Functional jurisdiction refers to the range of activi- 
ties to which their rules or laws apply. Public govern- 
ments can govern behaviour that affects national de- 
fence, social welfare, the economy, marriage and 
divorce, public health, education, taxation, and transpor 
tation. In addition, public governments regulate most 
businesses, professions, and trades. 

Law enforcement. Rules of conduct are not likelyto 
have much effect unless people obey them. If the mem- 
bers of a group were permitted to ignore or disobey its 
rules, a society could not operate. Soon there would be 
no law or order. 

Most people obey the decisions of their group will- 
ingly. But some must be forced to obey by the threat of 
punishment. Clubs, businesses, and trade unions have ” 
officers who enforce their regulations. Cities and nations 
have police officers, traffic wardens, judges, and sol- 
diers to enforce their laws. Enforcement usually means 
some kind of punishment for people found guilty of dis 
obedience. Those who have the power to control behav: 
iour by making and enforcing the rules of a group are 
often called a power structure. 

Probably the most important difference between pri- 
vate and public governments lies in how they enforce 
their rules or laws. Only public governments have the 
right to define certain acts as crimes or to use physi 
force against disobedient people. A private governm! 
such as a club, may fine or even expel a disobedient 
member. But only a public government can legally im- 
prison a person. 


The scope of government 


Many questions about government concern the rela- 
tions between public and private governments. How far 
and over what kinds of activities, should the functional 
jurisdiction of public governments extend? Should the 
goods and services needed by the people be produ 
and provided entirely by private governments? Or 
should some industries and services be owned and OP" 
erated by public governments? Should businesses an 
trade unions settle their disputes by themselves? OF 
should some public government step in to iron out 
worker-management disagreements? Who should es- 
tablish educational standards for schools and colleges- 
public or private governments? Should public govern: 
ments manage the way news is reported in newspapers 
or on radio or television? Or should all news reporting 
be controlled only by private governments? i 

Anarchism. Some people believe that public gove 
ments should have little or no functional jurisdiction 
The most extreme belief of this kind is called anaré 
Anarchists believe that all public governments con 
with personal liberty and are unnecessary. Thus, anar- 
chists would eliminate all public governments and let 


Important terms in government 
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Abdication is giving up the right to rule. 
Amendment is a change made in a law, a constitution, or a 
legislative bill. 
Amnesty means forgiveness granted by a government. 
Anarchism is a belief that every form of government regula- 
tion is wrong and that public governments should be destroyed. 
Aristocracy is a form of government controlled by a few peo- 
ple, usually wealthy members of the nobility. 
Authoritarianism is a form of government in which the gov- 
eming power is used without the consent of the governed. It is 
undemocratic, but it is generally not so extreme as totalitarian- 
ism. 
Authority is the right and duty to make decisions, and the 
power to enforce them. 
Autocracy is rule by one person who has complete control of 
all branches of the government. 
Autonomy means self-government and usually refers to a po- 
litical unit that is not completely independent. Each state of the 
United States has some autonomy. 
Bill of rights is a document that describes the basic liberties of 
the people and forbids the government to violate those rights. 
Bureaucracy is the system of officials who carry out the func- 
tions of a government. 
Cabinet is a group of senior government ministers, including 
the heads of major government departments. A cabinet meets to 
decide government policy and to discuss political matters. 
Capitalism is an economic system in which individuals or pri- 
vate businesses own most of a nation’s means of producing 
goods and services. 
Checks and balances are limitations on the powers of any 
branch of government. Checks and balances are created by giv- 
ing each branch some powers that offset those of the other 
branches. 
Civil rights are the freedoms that people may have as mem- 
bers of a community, particularly a nation. In most countries, 
law and custom guarantee civil rights. 
Civil service includes most civilian government employees 
who are appointed rather than elected. 
Colonialism is a term that refers to the rule of a group of peo- 
ple by a foreign power. 
Common law is the body of rules found in the written records 
of judges’ decisions. It is law made by courts, rather than by leg- 
islatures, 
Communism is a form of government, an economic system, a 
evolutionary movement, and a philosophy. Communism calls 
or government control of economic activity and for govern- 
Habe ownership of factories, machines, and other means of pro- 
uction. 
Conservatism is a political belief in making changes in line 
with proven values of the past. Most conservatives, for example, 
are opposed to sudden changes in the level of government 
power. 
Constitution is the written or unwritten collection of rules and 
principles followed by governments. 
ocracy means rule by the people. It may refer to a form of 
peemment, or to a way of life. 
li Spotism is a form of government in which the ruler has un- 
Dee power over the people. 
th ictator is any ruler whose power is not limited by law or by 
Du acts of any official body, such as a legislature. 
rated process of law consists of the legal steps that must be 
Ee whenever a person is charged with breaking the law. 
in ecutive is the branch of government that oversees the carry- 
ee of laws. A democratic government has three branches: 
3 “aislative, judicial, and executive. Although power is shared, 
h Ngress or parliament has most legislative duties, the courts 
ave most judicial duties, and the president or prime minister is 
e chief executive. 
— is a strongly nationalistic movement favouring govern- 
us control of economic and social activity but private owner 
Ship of property. 
Federalism is a union of two or more sovereign political units, 
ch as states or provinces, under a single government of lim- 


Filibustering is a method used by lawmakers to block or delay 
passage of a proposed bill. One legislator, or a group of legisla- 
tors, makes long speeches or demands unnecessary roll calls to 
use up time and keep the bill from coming to a vote. 
Habeas refers usually to a writ of habeas corpus, an 
order by a judge requiring the police to bring an arrested per- 
son into court. The court then decides if there is good reason to 
hold the prisoner. 
is an official charge by a legislative body accus- 

ing a government official of being unworthy of office. 

is the policy or action by which one country con- 
trols another country or territory. 
Initiative and are actions that allow voters a cer- 
tain amount of direct control over lawmaking. Through the ini- 
tiative, the voters can introduce a law. Through the referendum, 
a proposed law is put up to the voters for approval or disap- 


pi 

Judiciary is the branch of government made up of courts and 
judges. 

Law is a set of rules that public governments make and en- 
force. 

Left wing is a group of people and parties holding radical 
views. Many left wing groups support socialist or Communist 


views. 

Legislature is the lawmaking branch of a government. 
Legitimacy isthe widespread acceptance of the authority of a 
public government. 

Liberalism is a political philosophy that favours greater de- 
mocracy, greater individual freedom, and measures to correct 
social and economic inequality. 

Monarchy is a form of government in which a ruler, such as an 
emperor, king, or queen, holds power, either actually or cere- 
monially, for life. 

Nationalism is a people's sense of belonging together as a na- 


tion. 
is a form of government in which a small group of 
people holds the ruling power. 
s of government consists of a legislature 
(parliament) and a cabinet. A prime minister or premier eads 
the cabinet, which is chosen from the parliament and stays in of- 
fice as long as it is supported by a majority of the elected repre- 
sentatives. 
Plebiscite is a vote of the people. The term has come to mean 
the vote of the people of a certain place to choose the nation 
that will govern them. 
is an organized group of people who control or 
seek to control a government. 
system of government consists of separate legis- 
lative and executive branches. A president, who is elected fora 
fixed term, heads the executive branch. 
Radicalism is a political philosophy that emphasizes the need 
to find and eliminate the basic injustices of society. 
Republic is a form of government in which the citizens elect 
representatives to manage the government. 
wing is a group of people and parties holding conserva- 
tive or reactionary views. 
Social democracy isa political philosophy that supports so- 
cialist ideals, but favours a mixed economy (part capitalist and 
part government-controlled). 
is an economic system and also a way of life. Social- 


ists believe that a country’s principal means of production 
should be owned or controlled by public governments or by co- 


operatives. 
Socialization is the process of learning or being taught the 


standards of a group or society. 
Sovereignty is the supreme power of a country over its own 


A urei is a form of government in which the state 


claims control of all the activities of the people. 

is a term used throughout history to describe various 
forms of government by rulers who have unrestricted power. 
Welfare state is aterm sométimes applied to a country in 
which the government assumes major responsibility for the so- 


cial welfare of the people. 
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only individuals and private groups govern the activities 
of a country. Anarchism had some influence in the 
1800's, but has few followers today. 

Totalitarianism. At the other extreme from anar- 
chism is totalitarianism. Totalitarian governments de- 
mand total loyalty. They seek to regulate, or even de- 
stroy, such institutions as the family, church, private 
business, or trade union. There are no limits on the 
functional jurisdiction of such governments. Totalitarian 
countries are usually governed by a small group of peo- 
ple. They put down all opposition and try to socialize cit- 
izens to believe the state is all-important. Individual free- 
doms are given little importance. Some totalitarian 
systems require total loyalty to a particular leader, or 
group of leaders. These systems include military dicta- 
torships. Other totalitarian systems require citizens to 
believe in a certain system of ideas. All types of totalitar- 
ian governments use force, the threat of force, or terror- 
ism to maintain control of the people. 

The basic idea of totalitarianism exists today—in vary- 
ing degrees—in such Communist countries as China, 
Cuba, and North Korea. In practice, however, few gov- 
ernments have been able to extend their functional juris- 
diction to every kind of group or individual behaviour. 
Some private groups, such as families and churches, 
continue to make some rules for their members. 

Pluralism. Most nations have both public and private 
governments to make and enforce rules of behaviour. 
These countries are called pluralistic because public 
and private groups have legitimacy and can affect the 
way the country is run. Groups representing the inter- 
ests of business, farming, labour, or ethnic segments of 
society work with public government to develop public 
policy. Each group exerts pressure on the others and on 
public government. Together, they produce balancing 
pressures that keep a single group from taking over. In 
pluralistic societies, interaction among interest groups 
is a way of forming public opinion. 

Freedom for the individual is the most important 
value in a pluralistic system. People in pluralistic coun- 
tries generally place firm limits on government powers 
that affect the rights of individuals. Private individuals 
and groups generally accept the procedure of working 
out their conflicts in the judicial and legislative systems 
of public government. The rules for resolving conflicts 
are found in a constitution and laws, and are an impor- 
tant part of a pluralistic society, Preserving these rules 
thus becomes a primary goal of the political system. 

The public governments of some pluralistic coun- 
tries, such as Sweden, base some of their economic pol- 
icies on the principles of socialism. These public gov- 
ernments own or operate certain basic industries or 
services. Other pluralistic countries, such as the United 
States have mixed economies. They base their econo- 
mies on the principles of capitalism, also called free en- 
terprise. In these countries, almost all industries and 
services are owned or operated by individuals or pri- 
vate groups, under government regulation. 


Who governs? 


The ancient Greek philosopher Aristotle classified 
governments by the number of rulers and by certain 
principles under which they operated. Today, various 
forms of government, including democracy and com- 


munism, differ mainly by the degree in which the peo- 
ple participate in them. 

Aristotle's categories. Aristotle, sometimes called 
the father of political science, suggested that all govern- 
ments fall into one of three categories: (1) rule by one 
person, (2) rule by a few people, and (3) rule by many 
people. Within each category, rule could be exercised 
for the benefit of all and be “virtuous,” or for the benefit 
of only the rulers and be “corrupt.” 

When one person ruled for the good of all, Aristotle 
taught, the government was a monarchy. A corrupt 
monarchy was a tyranny, whose leader ruled to satisfy 
an appetite for power or wealth. Government by a few 
people, for the good of all, was an aristocracy. Whena 
small group of people ruled to increase their own 
power or wealth, the government was an oligarchy. Rule 
by many people, for the good of all, was called polity by 
Aristotle. In a polity, a large number of citizens could 
rule for the benefit of the rest. Democracy was Aristot- 
le's name for corrupt rule by the majority, and it was to 
be feared as a dangerous kind of mob rule. 

Democracy. Since the late 1600's, the idea that a na- 
tion's people are the most legitimate source of authority 
for public government has won increasing acceptance. 
U.S. President Abraham Lincoln emphasized this idea in 
1863 in his Gettysburg Address, in which he referred to 
the nation’s democracy as a government “of the people, 
by the people, for the people.” 

In a direct democracy, the people govern themselves, 
making the laws for their community together, But di- 
rect democracy can work only in small communities, 
where the people can all meet in one place. All the peo 
ple of large communities—cities, states, provinces, oF 
countries—cannot meet in one place. Instead, they 
a certain number of their fellow citizens to represent 
them in making laws, An assembly of representatives 
may be a council, a legislature, a congress, or a parlia- 
ment. Each permits the people to make theJaws 
indirectly—through their representatives. 

Representative government is the chief feature ofa 
republic, The republican form of government achieves 
self-government, the goal of modern democracy, for 
large communities, such as cities or countries. In dua 
cratic countries, the people have many opportunities 
make the government truly representative. They vote 
secret, may seek public office, and may demand the re 
moval of public officials who behave improperly. The 
basic laws of democratic countries guarantee many 
rights, including freedom of speech and of the pe 

lf people can take an actual part in the process 0 
their government, the government may be called d 
cratic. Under such a system of government, the peop 
have political democracy. Many people in a democracy 
take part in government by supporting a political padi 
Such organizations are vital to a democracy. They on 
pete to capture control of public government and g ; 
direction. They also recruit candidates, adopt poll 
and work to form public opinion on important issue 

Some scholars suggest that capitalism, in which 108 
means of production are mostly privately owned, is à 
a necessary condition for democracy. But democracy 
also exists in such countries as Sweden and Israel, ing 
where the government has taken a major role in runi 
the economy. 


The term democracy can be confusing because some 
nations that have kept the forms of monarchy and aris- 
tocracy, such as Japan and the United Kingdom (UK), ac- 
tually function as democracies. On the other hand, some 
nations calling themselves democracies or republics— 
the People’s Republic of China, for example—are not 
democratic at all. 

Communism. In traditional Communist societies, 
such as China, the process of government is tightly con- 
trolled by a small group—the members of the Com- 
munist Party. Few other people have any voice in the 
government. Voting consists of casting ballots for Com- 
munist candidates only. Rival political parties cannot be 
organized. The government controls all newspapers, 
magazines, radio, and television, and strongly restricts 
what may be said or written. 

Leaders in Communist nations have called their sys- 
tems democratic because the systems are designed to 
eliminate extremes of wealth and poverty. Such coun- 
tries provide programmes that bring education, medical 
care, housing, culture, and employment to the mass of 
the people. However, few have succeeded in running 
economies efficiently. Communist leaders say that indi- 
vidual liberty is sacrificed for the good of the whole of 
society. In spite of being troubled by inequalities of 
wealth and opportunity, democracies with capitalistic or 
mixed economic systems have provided greater pros- 
perity for more people than any other system of govern- 
ment. Such prosperity has been achieved without major 
sacrifices of personal liberty. 


Constitutional government 


Every major country has a constitution—the basic set 
of laws by which the people are governed. But the force 
and meaning of the constitution may vary widely among 
the various countries. 

Constitution. The United Kingdom, one of the 
world's oldest constitutional monarchies, has no single, 
written constitution. The UK constitution is made up of 
aga documents and basic traditions of freedom, jus- 
UK and human rights that date back hundreds of years. 
nied and processes of government uphold these 

ights and traditions as strongly as if they were allina 
written constitution. 
ly United States Constitution, ratified (approved) in 
a is the oldest written national constitution still in 
£ e. It establishes the form of the United States gov- 
tnment and the rights and liberties of the American 
enple. Probably the most important part of the United 
ates Constitution is a declaration of the governments 
aus and purposes. They form the nation’s constitu- 
tonal principles. 
ae United States Constitution has been copied to 
dee: degrees by other countries. It grants some pow- 
ie a the federal, or national, government; some pow- 
i o the Congress, or parliament; some powers to the 
thei or head of state; and some powers to the Su- 
faa Court. If laws or government orders are chal- 
a sta hi unconstitutional, the question may be de- 
ngs y the Supreme Court. The matter may be settled 
ae ne of four ways. The law may be amended, or 
c nged; the law may be repealed, or eliminated; the 
Constitution may be amended; or the court may change 
its decision. 
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Individual rights of every person are protected by a 
democratic constitution. Such a constitution describes 
the basic human liberties, and forbids governmental ac- 
tions that would weaken personal freedom. As a result, 
the protection of individual rights is one of the most im- 
portant duties of a democratic government. 

Some nations have a set of laws, known as a bill of 
rights, guaranteeing personal liberties. The liberties 
they safeguard include freedom of religion, of speech, 
and of the press, and the right of people to assemble 
peacefully. Such laws also protect the rights of people 
accused of breaking the law and guarantee them a fair 
trial. The extent of personal liberty under a bill of rights 
may constantly be defined by the courts as questions 
arise in specific cases. 

Most pluralistic countries have bills of rights. Some 
countries have a bill of rights written into the constitu- 
tion. The English Bill of Rights is a declaration made by 
the English Parliament. The French Declaration of the 
Rights of Man is included in the French Constitution. For 
more information, see the World Book article on Bill of 


rights. 
Systems of government 

In most countries, the public government system con- 
sists of many governments, each with certain jurisdic- 
tion. These governments include a central, or national, 
government, and the governments of states, provinces, 
counties, cities, towns, and villages. All these govern- 
ments operate according to some orderly plan. Most 
countries have either a unitary or federal system of gov- 
ernment. 

The unitary system gives the principal powers to 
the central government. The state, provincial, and local 
governments are created by the central government. 
They have only those powers that the central govern- 
ment gives them. France, Italy, the UK, and many other 
pluralistic countries have unitary systems. China, North 
Korea, and other Communist nations have unitary sys- 
tems. 

The federal system develops when a number of 
states or provinces federate (form a union) in order to 
establish a nation. The powers of government are 
shared between the central government and the state or 
provincial governments. Both national and regional gov- 
ernments have direct ties to the people, who are the 
source of the government's authority. Australia, India, 
and the United States have federal systems of govern- 
ment. Other nations with federal systems include Argen- 
tina, Austria, Brazil, Canada, Germany, Mexico, Nigeria, 
Switzerland, and Venezuela. Because true federalism re- 
quires decentralization, federalism cannot coexist with 


totalitarianism. 
Government at work 


The people of most countries depend on public gov- 
ernments to make the laws that keep life running 
smoothly. These laws regulate many important func- 
tions. Some functions belong to the national govern- 
ment, and others come under the jurisdiction of state, 

rovincial, or local governments. 

In a constitutional democracy, the function of the na- 
tional government must be specifically provided for in 
the constitution. To meet unexpected needs, the legisla- 


Presidential government (United States) 


The president is elected to a term of four years. 
The president has the power to appoint many high 
federal officials and may veto laws passed by 
Congress. The president is also the leader of a 
major political party. 


The legislature, or Congress, consists of 
two houses—the Senate and the House 
of Representatives. Members serve for 
fixed terms. They have the power to pass 
laws and to override presidential vetoes. 


The U.S. Supreme Court is the highest 
court in the nation. The president appoints 
its members, subject to Senate consent, 
for life or until retirement. The court may 
decide whether laws and some executive 
actions are constitutional, 


Other nations that use a presidential system or forms of it 
include France, Mexico, and the Philippines. 


Sources of authority 


The people elect the 
president and the mem 
bers of Congress 

4 


Many presidential op- The president appoints 
pointments are subject many high officials of 
to Senate consent. the government. 


The Supreme Court, in some cases, moy 
declare an action of the president or 
Congress unconstitutional, or illegal. 


Parliamentary government (United Kingdom) 


The prime minister is usually the majority party 
leader in the House of Commons, one of the two 
houses of Parliament. The prime minister holds 
office for as long as Parliament supports his or 


her policies. 


The legislature, or Parliament, consists 
of the House of Commons and the House 
of Lords. Its members directly control the 
actions of the prime minister and the 
Cabinet. Elections may be held at any 
time. 


The highest court for most lawsuits in 
the United Kingdom consists of a group 
of members of the House of Lords. These 
judges serve for life or until retirement, 
They may not review the constitutionality 
of any laws 


Other countries that use a parliomentary system include 
Australia, India, Malaysia, and many other democracies. 


Sources of authority 


The people elect the 
members of the 
House of Commons. 


The prime minister is The prime minister selects 
determined by the makeup most high officials 
of the House of Commons. of the government 


The judicial branch functions independently, 
but no UK court con overrule the actions of 
the government 


ture and courts must sometimes interpret a constitution 
broadly. 

One important function of a national government is to 
make and enforce laws for the nation’s defence. The 
government also has powers to regulate trade and com- 
merce. Government agencies in many countries enforce 
laws concerned with industrial pollution, safety at work, 
equal opportunities for workers, and other matters. 

Sometimes governments give up some of their pow- 
ers in these areas to international organizations. All the 
members of the European Community, for example, 
agree to a common policy on trade and commerce be- 
tween member states. 

Taxation is another important concern of government. 
The people in a democracy agree that the government 
has the right to levy taxes in various ways in order to 
provide money for essential public services such as hos- 
pitals, schools, and roads. Some tax funds support social 
security and welfare programmes. 

Regional and local governments. Many countries 
have regional governments, with separate local assem- 
blies. These governments have fewer powers than the 
national government, although some have the power to 
raise taxes. These governments have major responsibili- 
ties in providing many services needed by the people. 
These may include such services as education, police 
and fire protection, highway maintenance, street clean- 
ing, and refuse disposal. 

Some regional governments administer large areas 
and populations, such as the states of Australia or the 
provinces of South Africa. Others are small, like the dis- 
trict councils which form the bottom tier of local gov- 
ernment in the United Kingdom. 

Government departments carry out the policies of 
the national governments. Each department is responsi- 
ble for administering one or more of the many activities 
in which the government is involved. It is the duty of all 
government departments to carry out the policies of 
their respective governments and to recommend suit- 
able changes in the law. 

Government departments are run by a permanent 
Staff of civil servants. A senior civil servant, the perma- 
nent secretary, heads the department. He or she is re- 
Sponsible to a government minister and advises the 
minister on a variety of matters relating to the depart- 
TE The minister is answerable to Parliament for the 
ee ments work: Every department has its own minis- 
A n the United Kingdom, the minister may be called a 
ra nay of state or may have a traditional title. For ex- 
ple, the minister in charge of the Treasury is called 

chancellor of the exchequer. 


The organization of government 


i variety of forms of national government organiza- 

ran are possible in democracies. Two widely used ar- 

none are the presidential and the parliamentary 

om sidential government. Many presidential gov- 

reskin follow the United States system, in which the 

Count ent has executive power, as well as being the 

of je of state. A constitution modelled on that 

ree nited States provides for a government with 

y the sparate branches: (1) the executive, represented 
€ president; (2) the legislative, represented by Con- 
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gress, or parliament; and (3) the judicial, represented by 
a Supreme Court. For more information, see United 
States, Government of the. 

This form of government is called presidential partly 
because the president is given considerable authority 
under it. He or she is not simply a titular head of state. 
The presidential system can also be found in such coun- 
tries as France, Mexico, and the Philippines. Some gov- 
ernments, such as those of India and Ireland, have a 
president as head of state but with relatively little 
power. Such governments are parliamentary, because 
the main power is held by parliament. 

Parliamentary government. Many democratic 
countries of Europe, Africa, and Asia have governments 
similar to that of the UK. The UK government unites its 
executive and legislative branches. The prime minister 
and members of the Cabinet are the top executives. But 
they are also members of Parliament, function under its 
direct control, and are collectively responsible to it. The 
UK system is called parliamentary government or cabi- 
net government. Versions of it are practised in a number 
of Commonwealth countries. 

In both presidential and parliamentary governments, 
the judicial branch functions independently. But the 
powers of the judiciary differ under the two systems. 
The Supreme Court of the United States may declare an 
action of the president or Congress unconstitutional. But 
no UK court can overrule Parliament. 

The head of government and the head of state are dif- 
ferent people in parliamentary systems. For example, the 
prime minister is usually the head of government, but a 
monarch or non-executive president is the head of state. 
In most presidential governments, however, the presi- 
dent has both these roles. Another major difference be- 
tween presidential and parliamentary governments is 
the method of choosing the chief executive. The U.S. 
president is elected for a fixed term of four years. The 
UK prime minister, usually the majority party leader in 
the House of Commons, holds office for as long as Par- 
liament supports his or her policies, but for no longer 
than five years without a general election. 

For more information, see the article United King- 
dom, Government of the. 

Party systems. Differences in government structure 
lead to variations in party systems in democratic coun- 
tries. Two-party systems are common in countries with a 
presidential structure, legislative districts, or constituen- 
cies, with only one representative, and a plurality rule 
for winning elections. A plurality rule states that the can- 
didate who receives the most votes wins an election, 
even if no one receives a majority (more than half) of the 
votes. 4 

Some democratic countries have a multiparty system, 
with more than two major parties. There is a greater 
chance for small parties to gain seats in the legislature 
in a country with a multiparty system, especially in one 
with a parliamentary system and legislative districts with 
more than one representative. Italy and Japan have mul- 

i systems. 
phic have only one legal political party. All 
candidates for election must belong to that party. When 
candidates from several major parties run for office, it is 
sometimes difficult for one party leader to get a majority 
of votes or seats, and so form a government. Two or 


274 Government 


more parties may then join to form a coalition govern- : 
ment. in this type of government, the legislative or Cabi- 
net seats are divided among the parties and responsibil- 
ity for governing is shared. \ 

In most presidential systems, compromise on issues 
and positions to form a broad governing coalition takes 
place within parties and before the election. In most 
parliamentary systems, compromise occurs among par- 
ties and follows the election. But in all democracies, 
competition for power to govern keeps parties account- 
able to the people. 


Some national systems of government 


Australia. Australia has a federal, parliamentary form 
of government. Australia is a federation of six states and 
two territories. Each of the six states has its own parlia- 
ment, which makes laws for its people on such matters 
as education and public welfare. The federal Parliament 
makes laws on matters such as defence and foreign pol- 
icy, which affect the country as a whole. Each state is 
represented in the federal Parliament. 

The UK monarch is head of state for the federal and 
state governments. The monarch appoints the head of 
government in each case. A governor general repre- 
sents the monarch in the federal government, and a 
governor represents the monarch in each state. The 
governor general is appointed on the advice of the Aus- 
tralian prime minister. 

The prime minister is the head of government and 
leader of the Cabinet. He or she is leader of the party or 
coalition (group) of parties that has a majority in Parlia- 
ment. Federal ministers are appointed by the governor 
general on the advice of the prime minister, Each minis- 
ter supervises the work of the department or depart- 
ments to which he or she is appointed. The ministers an- 
swer for their own department in Parliament. 

Australia’s federal Parliament consists of the UK mon- 
arch, represented by the governor general, the House of 
Representatives, and the Senate. The House of Repre- 
sentatives represents the people, and is elected by bal- 
lot. There are 148 members of the House of Representa- 
tives, and 76 senators. In general, the two houses of 
Parliament have coordinate powers—that is, either 
house can introduce legislation. Both houses must give 
their assent to a bill before it becomes law, But the 
power of the Senate is not as great as that of the House 
of Representatives. The Senate reviews and revises leg- 
islation sent to it by the House of Representatives. Gen- 
erally, the political party with a majority in the House of 
Representatives also has a majority in the Senate. 

Under the federal system, a person may be said to 
have dual citizenship. For example, as a citizen of a state, 
an Australian elects the state parliament. As a citizen of 
the Commonwealth of Australia, he or she can vote in 
elections to the federal Parliament. 

For more information, see the article Australia, Gov- 
ernment of. 

Egypt. Egypt's constitution defines the country as an 
Arab Republic with a “democratic, socialist system.” The 
national government has three branches. The executive 
branch is headed by the president, elected by national 
referendum for an unlimited number of six-year terms. 

The People’s Assembly or parliament is elected for 
terms of five years; additional members may be ap- 


pointed by the president, who also appoints the prime 
minister. The Assembly has little real power to oppose 
the will of the president. There is also a smaller consult- 
ative body, the Shura Council. 

India’s constitution includes many parts drawn from 
the United States Constitution. However, the head of the 
government is the prime minister, the leader of the po- 
litical party which has most seats in Parliament. The 
president of the Republic of India is the nation’s head of 
state. The president is elected by an e/ectoral college, 
made up of members of Parliament, or of state legisla- 
tive assemblies. 

In India, Parliament has two houses. They are the Lok 
Sabha, or House of the People, which has 545 members; 
and the Rajya Sabha, or Council of States, which has 245 
members. Representatives of the 25 states and 7 territo- 
ries of India make up Parliament. The numbers of repre- 
sentatives from each change as the population changes. 
Parliament has great power over the states, which de- 
pend heavily on Parliament for finance. 

For more information, see the article India, Govern- 
ment of. 

Indonesia is a republic with a president and a 1,000 
member People’s Consultative Assembly. Effective 
power lies with the president, advised by military and 
civilian leaders. The Assembly includes the 500-member 
House of People’s Representatives, the nation’s parlia- 
ment, 400 of whose members are elected (though the 
system ensures that the government political organiza 
tion always wins most seats). The other 100 representa 
tives are appointed by the president on the advice ri 3 
military leaders (service personnel have no vote in Indo 
nesia). 

Republic of Ireland. Ireland is a republic, with a i 
president, a prime minister, and a parliament. The j: 
of state is the president, who is elected by the peop! 
The president has limited powers. He or she cannot Ys 
choose the taoiseach (prime minister), who is nonin 
by the Oireachtas (parliament). The prime minister is 
head of the government, and administers the laws site 
passed by the Oireachtas, The Oireachtas consists 0 
president, the Dail Éireann (house of representatives 
and the Seanad Eireann (senate). , 

Dáil Éireann has 166 members, and makes the coun 
trys laws. The Seanad has 60 members, and serves 
mainly as an advisory body. Some members are ap- y 
pointed by the taoiseach. The rest are chosen by ga of 
ates of the nation’s universities, and by a special boni 
about 1,000 members made up of members of the 
and local government officials. ha 

For more information, see the article Ireland, Go 
ernment of. die 

Malaysia is a constitutional monarchy with a is 
ment made up of two houses. The people elect t ada 
members of the 177-member House of Representa’ E 
The Senate has 69 members. Each state legislature p 
two senators, and the others are appointed by pie ‘ak 
arch on the advice of the prime minister. Malays si 
an elective, not a hereditary, monarch. Every five ‘rom 
the rulers of nine of Malaysia's states elect a king 
their number. rm, but 

Malta has a president elected for a five-year per is 
the prime minister heads the government. He or in th 
usually the leader of the party holding most seats 


island's parliament, which has 69 members elected by 
the people for five-year terms. A party winning a major- 
ity of votes (but not a majority of seats in Parliament) be- 
comes the governing party, and has the number of its 
seats increased to form a majority in Parliament. 

New Zealand has a parliamentary system in which 
the UK monarch is head of state, represented by a gov- 
ernor general. The government is headed by the prime 
minister, chosen from the majority party in the House of 
Representatives or Parliament. He or she leads the Exec- 
utive Council, the cabinet of senior ministers. There are 
97 elected members of Parliament, including four repre- 
senting Maori interests. 

The Philippines has a Constitution modelled on that 
of the United States. The president heads the govern- 
ment, and is elected by the people. The Congress con- 
sists of a 24-member Senate and a 250-member House 
of Representatives. For local government, the country is 
divided into 13 regions, each governed by a regional 
council. 

Singapore is a republic in which the prime minister, 
rather than the president, has most power. The presi- 
dent is elected for four-year terms, and every five years 
elections are held to choose members of Parliament. 

The president appoints as prime minister the member 
who commands the confidence of the majority of other 
members of Parliament. 

South Africa is a parliamentary republic. The head of 
government is the state president who chooses the cabi- 
net of senior ministers to carry out the work of govern- 
ment. In the old white-dominated form of government 
that existed before the 1990s, Parliament consisted of 
three houses: the House of Assembly (whites elected by 
poes; the House of Representatives (Coloureds 
eh by Coloureds); and the House of Delegates 

sians elected by Asians). Black Africans were not rep- 
resented. Following the abolition of apartheid (enforced 
Segregation) in 1991, South Africa held its first non-racial 
eae elections in 1994. A transitional Constitution 
w up a Parliament consisting of a 400-person National 

ssembly and a 90-person Senate. 
Oem Kingdom. The UK has no written constitution. 
a lament is able to legislate, or make laws, as it 
a Only Parliament can make laws. It can also un- 
Sat any law, or alter any law. However, Parliament also 
Uk A “ashore with precedence and tradition. The 
va arliament's life is divided into sessions, each usually 
eh for a year. At the start of each session, the mon- 
“rte to Parliament and gives an address to its 
aie ers, outlining the government's broad policies 
Sd Spiga lawmaking programme for the session 
i . The monarch’s speech to Parliament is written by 
3 government of the day, for the monarch has no real 
Power in the UK system. Every new law must receive the 

m assent, but in practice this is never refused. 
al embers of the House of Commons are elected by 
iaag voters. Members of the House of Lords are 
tia ected. The House of Lords has more than 1,100 
Po re They include archbishops and bishops of the 
of at ‘on England; the hereditary peers and peeresses 
ai nited Kingdom; all life peers and peeresses; and 
ealed i of judges known as lords of appeal who are 
Hou life peers. Not all peers with a right to attend the 

se of Lords do so. The House of Lords is presided 
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over by the lord chancellor. The Lords is a chamber of 
revision, with much less power than the elected Com- 
mons. The Lords may vote against a law proposed by 
the Commons, but in practice it cannot refuse to pass a 
law which has the support of the elected House. 

For electoral purposes, the United Kingdom is di- 
vided into constituencies, each of which elects one 
member to the House of Commons. The party which 
wins most seats (though not necessarily the most votes) 
at a general election, or which has the support of a ma- 
jority of members of the House of Commons, usually 
forms the government. The leader of the majority party 
becomes prime minister, and he or she appoints the 
ministers who head government departments. The larg- 
est minority party becomes the official opposition in Par- 
liament. 

For more information, see the article United King- 
dom, Government of the. 


History of government 


The practice of government is thousands of years old. 
Some types of government that exist today have been in 
use for hundreds of years. Others have emerged only in 
the 1900s. 

Beginnings. The earliest forms of government were 
those of primitive groups or tribes. Each of these groups 
consisted of several families and had at least one leader. 
Custom and superstition determined how decisions 
were made and disputes were settled. About 10,000 
years ago, various groups of people began to establish 
villages. These early communities had few government 
officials. Someone probably took care of the surplus 
food, and there may have been a chief planner for de- 
fence against outsiders. 

Ancient times. By about 3500 B.C., some villages had 
developed into small cities. The city governments took 
on a greater role in managing community affairs and 
providing services for the people. 

Many rulers during ancient times were also religious 
leaders. The people believed the authority of these rul- 
ers came from gods. As communities developed, em- 
perors, kings, and other nonreligious rulers took over 
the power to govern. These rulers established laws that 
were enforced by military and police power. 

The first democratic governments were established in 
the Greek city-states (independent cities and their outly- 
ing areas) by the 400s B.C. During the 300s B.C., such 
Greek political thinkers as Aristotle and Plato stressed 
the idea of rule by laws. Greek democracy, as it devel- 
oped in Athens, was a direct democracy rather than a 
representative one. Each male citizen had the duty to 
serve permanently in the assembly, which passed the 
laws and decided all important government policies. 
This assembly was the supreme authority of the city- 
state. Neither slaves nor women could vote, but more 
people took part in government in Greek democracies 
than in any other earlier civilization. 

The Roman Empire became the major world power 
when it defeated Carthage during the 200s B.C. The Ro- 
mans were the first to impose central authority upon a 
large area while preserving local government. Ancient 
Roman political thinkers taught that political power 
comes from the consent of the people. The Roman 
statesman Cicero contributed the idea of a universal law 
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of reason that is binding on all people and governments 
everywhere. He suggested that people have natural 
rights that every state must respect. 

Europe in the Middle Ages. After the fall of the 
Roman Empire during the A.D. 400s, barbarian invasions 
divided the huge Roman Empire into many kingdoms. 
The strong central and local governments of the Ro- 
mans disappeared, and during the A.D. 700s, the feudal 
system emerged. Feudalism was a political and military 
arrangement between a lord and his vassals. The lord 
gave vassals land in exchange for military and other 
services. Differences among vassals were settled at the 
lord's court, consisting of all the vassals. Many of the 
customs that developed in these courts continue today 
in courts of law. The lords’ courts also led to kings’ 
councils, representative assemblies, and modern parlia- 
ments. See Feudalism (Justice under feudalism). 

The Roman Catholic Church affected political life in 
Europe greatly during the Middle Ages. Christian theo- 
logians described government in terms of divine law 
and human law. The conflict between divine law and 
human governments helped lay the foundations for con- 
stitutional government (see Constitution). 

During the 1200s, the feudal system of lords and vas- 
sals entered a period of major decline, and ruling kings 
and their governments grew increasingly powerful. 
These developments signalled the rise of the great 
nation-states of Europe during the 1300's and 1400's. A 
nation-state is an area of land where the people share a 
common culture, history, or language, and also have an 
independent government. Kings and other rulers of the 
nation-states developed more efficient forms of govern- 
ment. They also organized national armies to protect the 
people, and established laws and courts to provide jus- 
tice in their lands. Townspeople agreed to support the 
kings by paying taxes in return for peace and good gov- 
ernment. These developments gave birth to the nations 
of modern Europe. 

At this time, governments in China, India, and most of 
Africa were in the hands of kings or emperors, The rul- 
ers had counsellors to advise them, but there were no 
democratic parliaments. Such governments were often 
efficient, and well-intentioned rulers governed justly. 
China, ruled by emperors, had a well-organized civil 
service. 

Modern times. By the 1700s, several European coun- 
tries had become nation-states with strong central gov- 
ernments. The origins of the British Parliament go back 
before the 1000s, to a council of nobles and high- 
ranking clergy that advised the early kings. This council 
helped the king decide matters of government policy 
and made laws. By the mid-1300s, it had become an en- 
larged parliament that included elected representatives 
who met separately from the nobles and clergy. By the 
late 1700s, Parliament had gained nearly total control 
over the monarch. 

Government in the American Colonies during the 
early 1700's resembled that of Britain. Each colony had a 
governor and a legislature with two houses. After they 
gained their independence, the American Colonies 
came together as a new republic, the United States of 

America. By the end of the 1700's, the United States had 
a two-house Congress and a Constitution that provided 
for a presidential system of government. The American 


example, and the ideals of revolutionary France, were 
followed in numerous other nations. By the late 1800s, 
nearly every European and South American nation hada 
constitution. 

Democracy, however, did not develop throughout the 
world at this time. The development of modern totalitar- 
ianism has been traced to Napoleon |, who ruled France 
as a dictator during the early 1800's. Napoleon estab- 
lished one of the first modern secret police systems. He 
also controlled the French press, and used propaganda 
and strict censorship to win support for his policies. 
Modern dictators, such as Benito Mussolini of Italy and 
Adolf Hitler of Germany, adopted even harsher meth- 
ods. Mussolini developed Fascism in Italy during the 
1920s, and Hitler brought Nazism to power in Germany 
during the 1930's. See Fascism; Nazism. 

The word communism comes from the Latin word 
communis, which means common or belong to all. The 
idea of communal property dates at least from the time 
of the ancient Greeks. The ancient Greek philosopher 
Plato expressed communal ideas in his book The Repub- 
lic. Plato proposed that a ruling class own everything in 
common, putting the welfare of the state above all per- 
sonal desires. A number of early Christian groups had 
some form of community ownership of property. 

Modern communism is based on the theories of the 
German social philosopher Karl Marx. Marx's basic ideas 
were first expressed in the Communist Manifesto (| 
which he wrote with Friedrich Engels, a German econo 
mist. Marx believed the only way to ensure a happy, ha 
monious society was to have the workers in control. 
Marx was convinced that the triumph of communism 
was inevitable. The first Communist government was esi 
tablished in Russia in 1917. 

Socialist or social democratic parties have formed 
governments in many countries. An example is the 
United Kingdom's Labour government of 1945-1951. 
Countries in Africa and Asia that have followed socialist 
theories have done so in the belief that socialism is the 
best way to bring social justice and economic ben 
to their people. 

Related articles in World Book. See the Government se 
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Questions 
What is a private government? 
What is a coalition government? 
What are the chief differences between a presidential govern- 
ment and a parliamentary government? 
How do the federal and unitary systems differ? 
What purpose is served by a bill of rights? 
What is meant by a coalition government? 


Government ownership, also called public, or 
state, ownership, is the ownership and operation ofa 
service, business, or industry by a government. In all 
countries there is some government ownership. Every 
government takes responsibility for providing some es- 
sential goods and services, which are called public 
goods. Governments generally run the organizations 
concerned with the security of a country, such as the 
armed services (army, navy, and air force) and the police 
force. Every country has a legal system controlled by 
government and at least partly owned by it. Most coun- 
tries have government-owned institutions for creating 
or supplying coins. Other services which may be owned 
by the government include public health and education. 
In many countries the state owns most roads and rail- 
ways, and organizations supplying water, gas, or elec- 
tricity. Where the government takes over ownership of 
an existing privately owned industry, the process is 
called nationalization. 

How much government ownership there is depends 
largely on the political system. In countries that are run 
by a Communist government, all the resources, goods, 
and services are owned or controlled by the state. In the 
1960's and 1970's, most Communist countries made little 
economic or social progress. By the late 1980's, there 
were increasing public protests and demonstrations be- 
cause of a lack of foods and other essential goods. The 
result was a decline in the power of Communist parties. 
Some parts of the economies moved out of government 
ownership or control. 

In many non-Communist countries, the government 
owns some important industries. But government own- 
ership generally means lack of competition, which is 
bad for efficiency and profits. During the 1980's and 
1990's, governments of many countries gave up their 
ownership of some industries. Most were privatized— 
that is, sold into private ownership and independently 
managed. Sometimes government kept part of a priva- 
tized enterprise so that they retained partial control. 
Government regulation is the supervision of pri- 
vately owned businesses or private activities by govern- 
ment or government agencies. The process of regula- 
tion is designed to serve the public interest. Such 
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agencies control health and safety standards, prices, 
standards of service, and other aspects of business. In 
industrial countries, most industries are subject to some 
regulation. 

Government regulation may be carried out at all lev- 
els: by local (municipal), regional, or central govern- 
ment. Local governments and authorities are given re- 
sponsibility by their national governments to regulate 
some activities. For example, local authorities may be re- 
sponsible for ensuring that buildings meet the required 
standards of design and safety, for inspecting food 
shops to check the standards of cleanliness, or for visit- 
ing farms to make sure the animals are being looked 
after properly. 

Central governments have to make sure that regula- 
tions are observed, and new ones introduced if neces- 
sary by passing new laws. The range of regulations is 
large in most countries. It may include items such as the 
time spent by children in school, the school curriculum, 
the way in which businesses are conducted, or the 
speed at which motor vehicles may travel on the roads. 
Relations between workers and management, and con- 
ditions of employment are generally the subject of gov- 
ernment regulation. In many countries, discrimination 
because of sex, colour, age, or nationality, is illegal. 
Where extra regulation may be required, governments 
often set up special commissions to study the need for 
new laws. 

The work of international organizations often leads to 
the introduction of new government regulations. Some 
international treaties require member governments to 
legislate in areas such as pollution or human rights. The 
European Community (EC) has its own Parliament, which 
can force members to pass laws in their own countries 
to conform with EC regulations. Examples of areas influ- 
enced by the EC are trading standards, pollution, food 
additives, industrial relations, and human rights. 


Related articles. See also the following articles: 
Advertising Industry 

Bank 
Business 
Consumerism 


Insurance 
Public utility 
Pure food and drug laws 


Governor is an instrument that keeps machines run- 
ning at desired speeds. Governors are used on some 
cars and trucks to limit their speeds, They are also used 
to keep industrial machinery and some electric motors 
running at proper speeds. Most governors regulate the 
speed of a machine by controlling the flow of electricity 
or of a fluid, such as fuel or steam. There are three main 
types of governors: mechanical, electronic, and fluid. 

The illustration with this article shows a simple me- 
chanical governor. The large disc and the flyweights of 
the governor rotate with the machine. If the machine 
runs too fast, the flyweights tip outward. Then the levers 
raise the small disc, compressing the spring and lifting 
the control rod. This motion of the control rod de- 
creases the machine's speed by reducing its supply of 
fluid or electricity, If the machine runs too slowly, the 
flyweights tip inward. Then the levers lower the control 
rod. This motion raises the machine's speed by increas- 
ing the supply of fluid or electricity. The desired speed 
is set on this governor by adjusting the force that the 
spring exerts on the small disc. 

Electronic governors, such as the direct current tach 


Speed adjusting screw 


rotating 
disc 
Control rod 
E | 
A mechanical r controls machine speed. Levers, 


weights, and a spring regulate the flow of fluid or electricity. 


generator and the timed pulse transducer, regulate mè 
chine speed by supplying a certain voltage or pulse sig- 
nal. Fluid governors may use air or liquids. Some fluid 
governors work like small rotating pumps. As they spin, 
their pressure regulates the machine speed. th 
On a steam turbine or conventional petrol engine, the 
governor regulates the machine's speed by operating @ 
throttle valve. In a jet or diesel engine, the governor 
controls the fuel valve. irects 
or general is an executive official who dir 
the activities of deputy or lieutenant governors. The w 
chief executive officer of a possession or colony e $ 
known as a governor general. The governor genera 5. 
rectly represents the head of the government that con 
trols the possession. r f 
Governors general administer the possessions Oh 
Great Britain, the Netherlands, Portugal, and Spain. jes 
also administer the overseas departments and territor 
of France. di 
The powers of the governor general vary accor! oS 
to the laws of different countries. For example, the 9° 
ernor general of Canada has no real authority. pu T 
some possessions or colonies, a governor genera! 
almost the power of an absolute monarch. ; 
At times, governors general have asserted thems do. 
more firmly than would be proper for a monarch to 
In 1926, Lord Byng, the governor general of Cana is 
provoked a grave constitutional crisis. He refused t c 
solve Parliament when the prime minister, W. L- re 
kenzie King, asked him to do so. Byng’s decision ET 
a dispute that resulted in British approval of a prop af 
limiting the governor general's influence over loca ition 
fairs. The dispute also contributed to British Seon 
of Canada as a voluntary partner in the Commonw Kerr, 
of Nations. See Byng, Julian H. G. In 1975, Sir John 3 
the governor general of Australia, created a sonis 
controversy when he dismissed the Labor Prime 
ter Gough Whitlam. See Kerr, Sir John. 


ives 


Governors general of Australia 


Name Took office 
john Adrian Louis Hope, 

Earl of Hopetoun Jan. 1, 1901 
Baron Tennyson Jan. 9, 1903 
Baron Northcote Jan. 21, 1904 
The Earl of Dudley Sept. 9, 1908 
Baron Denman July 31, 1911 
Sir Ronald Craufurd 

Munro-Ferguson May 18, 1914 
Baron Forster of Lepe Oct. 6, 1920 
Baron Stonehaven Oct. 8, 1925 
Sir Isaac Alfred Isaacs* Jan. 22, 1931 
Baron Gowrie Jan. 23, 1936 
Prince Henry, 

Duke of Gloucester Jan. 30, 1945 
Sir William John McKell* March 11, 1947 
Sir William Joseph Slim* May 8, 1953 
Viscount Dunrossil Feb. 2, 1960 
Viscount De L'Isle Aug. 3, 1961 
Baron Casey” Sept. 22, 1965 
Sir Paul Hasluck” April 30, 1969 
Sir John Kerr* July 11, 1974 
Sir Zelman Cowen” Dec. 8, 1977 
Sir Ninian Stephen’ July 29, 1982 
William George Hayden* Feb. 16, 1989 


Has a biography in World Book. 


Most governors general are citizens of the country or 
colony they govern. Some are selected by the people in 
the colony, and others by the government of the mother 
country. Governors general often work with councils or 
legislatures elected by the people. Under the more cen- 
tralized French system, governors and governors gen- 
eral have extensive powers. Under the French constitu- 
tion of 1958, the positions of governors and governors 
general were modified in most French possessions. 
Governors general of Portuguese colonies still rule in 
ha fashion. They are hangovers of classical colo- 

sm. 
Gower, David (1957- _), a left-handed English bats- 
man, was captain of the Leicestershire and England 
cricket teams. His timing and elegant stroke play, to- 
gether with his superb fielding, delighted cricket follow- 
rs throughout the world. 
ene first appeared for Leicestershire in 1975. In 
shin he shared a county record, second wicket partner- 
fear of 289 with J. C. Balderstone. Gower played his first 
fo Match against Pakistan in 1978. He went on to play 

r England more than 100 times. A total of more than 
a runs, including 18 centuries, puts him among the 
peka batsmen in the history of test cricket. His highest 
tana in test matches was 215 against Australia. Gower 

Ptained England in 32 matches between 1984 and 
pn again in 1989. He left Leicestershire in 1990 and 
brid Hampshire. David Ivon Gower was born in Tun- 

'dge Wells, Kent. 

ER John (13252-1408), an English poet, is remem- 

ane three principal poetic works. Speculum Medi- 
Kaci a long poem, in French, based on the seven’ 

Was inns: Vox Clamantis (1 382-1384), written in Latin, 

Doin Pired by the Peasants’ Revolt of 1381, and 
ae to the faults in the society of the day. Confessio 
pis (13832), written in English, contains a large 

much er of stories told in verse and using a vocabulary 

like that of Chaucer (see Chaucer, Geoffrey). 
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Gower Peninsula is a peninsula that forms part of 
the county of West Glamorgan, in Wales. It is also 
known as the Gwyr Peninsula. The peninsula is 24 kilo- 
metres long, and has an average width of 8 kilometres 
Its coastline is rocky and deeply indented, with sandy 
beaches at Mumbles. Swansea airport is situated on the 
peninsula. See also Glamorgan. 

Goya, Francisco (1746-1828), a Spanish painter, was 
one of the first masters of modern art. His free brush- 
work and brilliant colours make him a forerunner of the 
impressionist movement of the late 1800's. His skill in 
capturing a fleeting, dramatic moment influenced the 
romantics of the early 1800s. His fantastic imagination 
and his search for a deeper reality in human emotions 
and subconscious inspired the expressionists and surre- 
alists of the 1900s. 

Goya was born near Saragossa in northeastern Spain. 
His full name was Francisco José de Goya y Lucientes. In 
1774, he was appointed painter to the Royal Tapestry 
Works in Madrid. His tapestry designs are typical of the 
late rococo style in their elegance of line and colour. 
However, their recording of daily events anticipates the 
realism of the 1800s. Between 1780 and 1792, Goya 
reached the height of his material success. Goya was ad- 
mitted to the Royal Academy of Fine Arts in 1780. The 
pleasant nature of Goya's paintings reflected his opti- 
mism at that time. 


ON painting jon canas igs The Hispanic Society 
i i inted a fa- 

Francisco Goya was noted for his portraits. He painte 

mous portal, above of the Duchess of Alba, his friend and sup- 

porter. The duchess points to an inscription in the sand, “Solo 

Goya,” which means “Only Goya’ in Spanish. 
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In 1792, Goya became ill and lost his hearing. His art 
became more imaginative after his illness. In the 1790s, 
he produced his best religious paintings, plus a series 
of biting social satires in his etchings The Caprices. He 
reached his peak as a portrait painter with The Family of 
Charles IV and two Majas (ladies). 

Napoleon's invasion and occupation of Spain from 
1808 to 1813 inspired Goya's most powerful paintings— 
The 2nd of May and The 3rd of May—and his prints— 
The Disasters of the War. These paintings and prints de- 
pict the horrors of war. 

In 1820, Goya retired to his country house near Ma- 
drid where he painted other imaginative, violent pic- 
tures. Unlike his war paintings, the fantastic horrors of 
these pictures are relieved by touches of morbid hu- 
mour, delicate beauty, and realistic observation. In 1824, 
Goya moved to France to escape the harsh rule of King 
Ferdinand VII. His last work became even freer and 
more dazzling. 

See also Painting (Romanticism; picture). 

Goyder’s Line is an imaginary line marking off a huge 
area of inland South Australia that gets an average of 
254 millimetres of rainfall a year or less. It is named after 
G. W. Goyder, who became surveyor general for South 
Australia in the 1850's. Goyder explored the area north 
of Spencer Gulf. 

Gracchus family was a family of high nobility in an- 
cient Rome. Two brothers, Tiberius and Gaius Gracchus, 
became famous as officials who tried to reform the po- 
litical and economic system of the Roman Republic. 
They are remembered in particular for their proposals 
for land reform. The two are sometimes called the Grac- 
chi. 

Tiberius Sempronius Gracchus (163-133 B.C) was 
elected tribune of the people (protector of the people's 
rights) in 133 B.C. One of his chief goals was land re- 
form. He planned to enforce a law that limited the size 
of estates. In this way, he would recover land from the 
wealthy and distribute it to the poor. This plan would 
also qualify the new landholders for military service and 
strengthen the army. The Roman Senate opposed the 
plan because many senators had illegally occupied pub- 
lic land and therefore would stand to lose such land, 
The Senate got another tribune to veto the law. But Tibe- 
rius persuaded the Popular Assembly to dismiss the 
rival tribune, even though such removal was illegal. The 
law then passed the assembly. Tiberius further alarmed 
the Senate when he sought reelection, which also was 
illegal. During the campaign, Tiberius was seized by en- 
emies and killed. 

Gaius Sempronius Gracchus (153-121 B.C) served 
as a tribune in 123 and 122 B.C. Like his brother Tiberius, 
Gaius worked to resettle landless farmers. He did this 
partly by sponsoring the establishment of Roman colo- 
nies. Gaius also worked to help the poor by lowering 
the price of grain, Tribunes could be reelected during 
Gaius’ time, and he won a second term in spite of bitter 
Senate opposition. However, Gaius lost a bid for a third 
term in 121 B.C After he left office, the Senate tried to 
arrest him. Gaius was killed during a riot that broke out 
when he refused to acknowledge the Senate order to 
surrender. 

Grace, in Christianity, is the term for God's action in 
forgiving, sanctifying, or strengthening people. The 


term also refers to God's freely given love for all individ- 
uals. Christian churches teach that people need grace 
because they cannot overcome the effects of sin by 
themselves. According to Christian belief, people need 
grace to receive salvation and to live according to Gods 
will. In both Christianity and Judaism, grace also refers 
to prayers of thanksgiving said before or after meals. 

Christians regard Jesus Christ as the chief bearer of 
grace. However, different traditions disagree about the 
exact nature and effects of grace and the ways of receiv- 
ing grace. In Calvinist churches, for example, grace re- 
fers mainly to God's will, especially in predestining 
(choosing beforehand) certain people for salvation. The 
Roman Catholic Church teaches that grace pours faith, 
hope, and love into the human soul. Eastern Orthodox 
churches regard grace as the communication of divine 
energy. 

Christianity teaches that grace cannot be earned but 
only accepted as a free gift. Most Protestants believe 
that people respond to it by expressing their faith 
through the sacraments of baptism and the Lord's Sup- 
per and through reading or hearing the Bible. Roman 
Catholics think of grace in terms of prayer, good works, 
and the seven sacraments of the church. 

See also Predestination. 

Grace, W. G. (1848-1915), a British cricketer, was one 
of the greatest cricketers of all time. He created a new 
style of play, especially in batting, at a time when cricket 
was a developing game. This style still influences crick- 
eters. 


-< patting: At one 
W. G. Grace's bowling was as formidable as his batting: 
time he held all the major cricketing records. 


Grace, or W. G. as he was known, made many records 
ata time when wickets were rough and unreliable com- 
pared with those of today. Many of the records have 
been broken, but his career still ranks high above that of 
any other cricketer. His total score was 54,901 runs, in- 
cluding 126 centuries, at an average of 3955 for each in- 
nings. He also took 2,876 wickets, at an average of 17:92 
runs each. His highest score was 344 for the MCC 
against Kent in 1876. His most successful season was in 
1871, when he scored a total of 2,739 runs and took 78 
wickets. 

William Gilbert Grace was born at Downend, near 
Bristol, England. He qualified as a doctor. He played his 
first important match for West Gloucestershire at the 
age of nine. He retired in 1908. 

Grace and favour apartments are accommodation 
made available by the British sovereign. The apartments 
are generally granted to widows and children of those 
who have served the Royal Family or the Crown with 
distinction. There are more than 125 grace and favour 
apartments in the London area, mainly at Hampton 
Court and Windsor Castle. Others are at St. James's Pal- 
ace and Kensington Palace. Grace and favour apartments 
were first granted in 1760 by George III. 

Graces, in Greek mythology, were daughters of Zeus, 
king of the gods, and the nymph Eurynome. The Graces 
served as patron goddesses of the arts and were the fa- 
voured companions of the goddess Aphrodite. They 
were keepers of oaths of loyalty that young men often 
made in their name. The Graces also bestowed beauty 
on girls and gentleness or “grace” on poetry. The num- 


Detail of La Primavera (about 1478), an oil I painting on wood 
panel by Sandro Botticelli; Uffizi Gallery, Florence, laly 


Th 
es races in Greek mythology were goddesses of the arts. 
Were usually three: Aglaia, Euphrosyne, and Thalia. 
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The common grackle lives in the Eastern United States. 


ber of Graces varied among ancient sources, but there 
were usually three: Aglaia (brilliance), Euphrosyne (joy), 
and Thalia (bloom). 

In art, the Graces are portrayed embracing each other 
or holding hands, and clothed in flowing garments. 
They stand in the foreground of Sandro Botticelli’s fa- 
mous Renaissance painting La Primavera. 

Grackle is the name of several species of medium- 
sized birds that live in North and South America. The 
best-known species, the common grackle, measures 
about 30 centimetres long. The common grackle is black 
all over, with yellow eyes. The male has a sheen of pur- 
ple or blue-green on its head and neck. Common grack- 
les are found east of the Rocky Mountains, from Canada 
to the Gulf Coast. 

Two other widespread species are the boat-tailed 
grackle and the great-tailed grackle. In both species, the 
males grow about 40 centimetres long and are black 
with a purple or blue sheen. The females are brown and 
much smaller. The boat-tailed grackle lives along the At- 
lantic and Gulf coasts and in Florida. The great-tailed 
grackle is found in the south-central and southwestern 
parts of the United States and in Mexico, Central Amer- 
ica, and northern South America. 

Grackles live in flocks. They build bulky nests of mud 
and grass. The female lays three to six eggs that are 
greenish- or bluish-white with dark spots. 

Scientific classification. Grackles belong to the family Ic- 


teridae. They make up the genus Quiscalus. The common 
grackle is Q. quiscula, the poat-tailed grackle is Q. major, and 


the great-tailed grackle is Q. mexicanus. 


Graduation. Universities and colleges usually give a 
diploma or certificate in recognition of achievement to 
students who satisfactorily complete a course. Most in- 
stitutions present their diplomas at special graduation 
ceremonies. 

Graduation ceremonies were first held by European 
universities of the Middle Ages. In most colleges, grad- 
uates wear academic gowns and caps to the ceremo- 
nies. By tradition, gowns are long and black. The tas- 
selled, flat black caps are called mortarboards. 
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Graduates may wear coloured hoods on their backs to 
show the highest degree they already hold, and the in- 


stitution conferring it. 
See also Degree, and college. 
Graf, Steffi (1969-  ), is a German tennis champion 


who became the dominant player in women’s profes- 
sional tennis in the late 1980s, In 1988, Graf won the 
grand slam of tennis—the Australian Open, French 
Open, All-England (Wimbledon) Championship, and the 
United States Open titles. She also won the gold medal 
in women's singles in the 1988 Summer Olympic Games. 
In 1989, Graf won the Australian, Wimbledon, and 
United States championships, but lost in the finals of the 
French Open. She again won the Australian Open in 
1990 and 1994, Wimbledon in 1991, 1992, 1993, and 1995, 
the U.S. Open in 1993, and the French Open in 1993 and 
1995. Graf is noted for her strong forehand and all-round 
power. 

Stefanie Maria Graf was born in Mannheim and grew 
up in Brühl. Ske became a professional player in 1982, at 
the age of 13, and achieved the ranking of number-one 
player in the world in 1987. 

See also Tennis (picture: Modern women tennis 
stars). 

Graf Spee was one of three German pocket battle- 
ships swift, heavily armed cruisers) which preyed on 
British (United Kingdom) merchant ships in the Atlantic 
Ocean early in World War II (1939-1945). In 1939, after a 
battle with three smaller British ships, the Graf Spee was 
cornered in the neutral port of Montevideo, Uruguay. 
Hitler ordered it scuttled, probably to prevent the British 
from learning the secrets of its construction and weap- 
ons. It was named Admiral Graf Spee after the German 
commander who went down with his ship in the World 
War | Battle of the Falkland Islands. 
Graf Zeppelin. See Airship (Between world wars). 

is the process of uniting parts of two plants 
to form a single plant. Plant growers reproduce many 
trees and bushes by means of grafting. They also use 
grafting to improve and repair plants. 

Grafting requires two plant pieces: a scion and a 
stock. The scion consists of a bud, branch, or cutting 
from a stem. The stock, or rootstock, is the piece to 
which the scion is grafted. The stock provides the root 
system and may include part of a stem. For grafting to 
be successful, the scion and stock should belong to the 
same species or to species that are closely related. 

Each part contributes its own characteristics to the 
graft. The scion determines the kind and quality of fruit, 
nut, or flower that will be produced by the grafted plant. 
The stock nourishes the grafted plant and affects its size 
and productivity. 


Uses of grafting 

The primary use of grafting is to propagate (repro- 
duce) existing varieties of plants. Most fruit trees, includ- 
ing nut trees, are propagated by grafting. Grape and 
rose vines may also be grafted. In addition, rare varieties 
of such flowers as magnolias, dahlias, and peonies may 
be propagated by grafting. 

Grafting can propagate hybrids, which do not grow 
true to variety if raised from seed. For example, seeds 
from Mcintosh apples almost never produce trees with 
typical McIntosh fruit. However, a McIntosh scion will 


Grafting involves joining a scion—a bud or cutting from one 
plant—to a stock—the root system of another plant. A callus thes 
develops, forming the cambium of a new plant. The cambium 
produces the phloem and xylem, which carry food and water. 


produce apples with the same characteristics as its par 
ent. Grafting can also propagate seedless fruit, such as 
navel oranges and seedless grapefruit. 

Grafting can be used to change the variety of fruita 
plant produces. For example, a grower can graft differ 
ent apple scions to one stock and thus make a single 
tree bear many kinds of apples. However, grafting does 
not create new kinds of fruit or flowers, even when the 
scion and stock belong to different species. For exam- 
ple, a Bartlett pear scion grafted to quince stock will 
produce Bartlett pears. 

Grafting can change a plant's growing habits. A graft 
that uses established roots as the stock saves growing 
time. Orange and lemon trees, among others, not only 
grow faster, but also bear fruit earlier when they have 
been grafted. : 

Grafting can also produce hardier, disease-resistant 
plants. Stocks that grow in poor soils or survive low d 
temperatures can support scions that suffer under tho 
conditions. Pear varieties that are attacked by a disas 
called fire blight can be grafted to quince stock, whic 
reduces the chance of infection. s 

Grafting can change the shape or size of a plant. Fo 
example, vigorous scions grafted to less vigorous ee 
will produce dwarfs. Dwarf trees bear fruit sooner 
standard trees and are easier to care for and harvest í 
cause of their smaller size. Plant growers also use 9 E 
ing to repair injured parts of trees. For example, scio 
can be grafted in place of broken branches. 


Kinds of grafting 


Commonly used grafting methods include whip pa 
ing, cleft grafting, and bark grafting. \n all methods, 
cambium of the scion and the stock must touch. bbe 
cambium is a thin layer of growing tissue between 
bark and the wood. ir 

Scion and stock unite as new cells grow from the 
cambium. While these cells form, the scion and Hie 
must remain firmly in place. Gardeners wrap moni 
joints with tape or rubber bands, or they use a nal jant 
hold the graft in place. For a successful graft, the P 
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Some methods of grafting tissues must not dry out If scions are cut more than a 
3 day before they are to be used, they should be kept cold 

and moist. After joining the scion and stock, the gar 
dener spreads a preparation called grafting paste over 
the joint to prevent drying 

Whip grafting is used when the scion and stock have 
about the same diameter. To make a whip graft, cut sci 
ons in winter and graft them as soon as possible. Slice 
off the bottom of the scion and the top of the stock on a 
slant Cut a slash about 1.5 centimetres deep in one 
piece and a matching projection on the other. The proj 
ecting tongue on one piece should fit snugly into the 
slash on the other, with the cambium meeting. Tie the 
joint and cover it with grafting paste. When the scion 
begins to grow after about a month, cut away the tying 
materials. 

Cleft grafting is done in midwinter, when the plant is 
dormant (living but inactivel. This type of graft is used 


in whip grafting, a scion and a stock of about the same diame- 
ter are joined. The scion and stock are cut diagonally, and then a when the scion has a smaller diameter than the stock To 


oat made in each piece. The pieces are fitted together and make a cleft graft, saw the stock straight across. Split the 
sealed with grafting paste to keep them from drying out. sawn-off stock across the centre to a depth of several 


centimetres. Smooth the surface with a sharp knife. Trim 
two scions to a wedge shape at the bottom, On each 
side of the split or cleft, insert a scion so that its cam- 
bium touches the cambium of the stock. Spread grafting 
paste over the exposed surfaces. 

Bark grafting takes place in spring when the stock 
begins to grow and the bark peels more easily. Cut sev 
eral scions in winter and store them until spring. When 
you are ready to graft, saw the stock straight across and 
peel back its bark in several places just enough to make 
room for a scion. Pare the bottom of each scion diago- 
nally for about 3 centimetres on one side and about 1.5 
centimetres on the opposite side. Insert each piece be 
tween the bark and wood of the stock with its long cut 
against the wood. Drive a nail through the bark and bot- 
tom of the scion and into the wood to hold the scion in 
place. Cover the graft with grafting paste. 


Incleft grafting, a cut is made in the top of the stock. The bot: 

toms of two smaller scions are trimmed, and a scion is wedged 

mto each end of the opening. The exposed areas of the stock 
scions are then covered with grafting paste. 


' bark TER 
Th Grafting, the bark of the stock is slit and peeled back. Grafting is done to reproduce trees rai Bushs The process 


scion is trimm p f il 
ed, fitted in place, and secured with a nail. 2 proce: 
Posed surfaces are thai cov with grafting paste. Sev- can also be used to create hardier plants and to repair injuries 


eral sci, A m : 
Tal scions can be grafted around the stock in this way. to branches and stems. This grower is making a whip graft. 
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Other kinds of grafting include bud grafting, bridge 
grafting, and inarching. Bud grafting, or budding, uses a 
bud rather than a stem cutting for a scion. The grower 
makes a T-shaped cut in the bark of the stock to receive 
the bud. The bark is peeled back and the bud inserted 
and pressed down into the cut. Bridge grafting is used 
to repair injuries in which large sections of bark have 
been destroyed. Scions are joined to the stock above 
and below the damaged area. Inarching is the grafting 
of two complete plants side by side. The gardener re- 
moves a small area of bark on each plant and ties the 
two together. After the plants have joined, the root and 
lower stem of one is cut away. 

See also Pear (How pears are grown); Quince. 
Grafting. See Skin grafting; Plastic surgery. 
Grafton, Duke of (1735-1811), Augustus Henry Fitz- 
roy, was prime minister of Britain from 1768 to 1770. He 
succeeded William Pitt the Elder, a close associate. Graf- 
ton felt the responsibilities of office to be a great bur- 
den. His resignation as prime minister followed several 
scandals about his private life. He was offered office in 
several later governments. But he preferred the life of a 
country gentleman on his estates in Suffolk, England. 
Graham, Billy (1918- _), of the United States, be- 
came a world-famous evangelist. His early work in the 
United States and England for the “Youth for Christ Cru- 
sade” led him and his colleagues to conduct a large- 
scale evangelistic campaign in Los Angeles in 1949, His 
success there encouraged him to engage solely in 
large-scale evangelism. 
Graham conducted evan- 
gelistic campaigns in the 
United States, England, 
Scotland, the Soviet Union, 
the Middle East, the Far 
East, and Africa. He started 
a radio programme, "The 
Hour of Decision,” in 1950. 
He also appeared on TV 
and made several religious 
films. He wrote Peace with 
God (1954), Secret of Hap- 
piness (1955), My Answer 
(1960), and How to Be Born 
Again (1977). 

Born near Charlotte, North Carolina, William Franklin 
Graham graduated from Wheaton College, Illinois. He 
was ordained a minister in 1940, 

Graham, Katharine (1917- _), is chairman of the 
board of the Washington Post Company. The company 
owns The Washington Post, one of the most influential 
newspapers in the United States. The Post led the press 
in uncovering the Watergate scandal of the early 1970's 
(see Watergate). The Washington Post Company also 
owns Newsweek magazine and several TV stations. 

Graham was born in New York City. Her father, Eu- 
gene Meyer, bought The Washington Post in 1933, and 
Katharine became interested in the operation of the 
newspaper. She attended Vassar College for two years 
and then transferred to the University of Chicago. After 
graduating in 1938, she worked as a reporter for the San 

Francisco News, From 1939 to 1945, she worked in the 
editorial and circulation departments of The Washing- 
ton Post. She married Philip L. Graham in 1940. 


Billy Graham 


In 1946, Philip Graham 
succeeded his father-in- 
law as publisher of The 
Washington Post. Mrs. Gra- 
ham became president of 
the Washington Post Com- 
pany soon after her hus- 
band’s death in 1963, and 
chairman of the board in 
1973. She served as pub- 
lisher of The Washington 
Post from 1969 to 1979, 
when she was succeeded 
by her son Donald E. Gra- 
ham. 

Graham, Martha (1894-1991), became a leading 
American dancer and choreographer (dance composer. 
She was a pioneer in the development of modern _ 
dance. She defined dance as “making visible the interior 
landscape,’ and she used the entire body in dance 
movement to reveal the inner, true feelings of the char- 
acters she portrayed. Her movements were not always 
“pretty,” because the feelings she tried to express in- 
cluded fear, jealousy, anger, and hatred. Early in her ca 
reer she sometimes shocked audiences with her sharp, 
angular poses and her abrupt, jerky actions. 

Martha Graham was born in a suburb of Pittsburgh, 
Pennsylvania. She danced with the Denishawn company 
from 1916 to 1923. In the early 1930's, Graham began to 
choreograph dances for her own company based on 
primitive ritual and on American life. In the 1940s, she 
began interpreting the feelings of women. Her duopa 
were inspired by the lives of writers such as Emily Dick 
inson and the Brontë sisters, and also the great figures. 
of Greek mythology as interpreted by the psychoanalytic 
theories of the Swiss psychologist Carl Jung. Perhaps 
the greatest of her Greek dances was Clytemnestra 


Katharine Graham 


ological 


interpretation of Greek myths. She starred in A/cestis in | 


Martha Graham created dances expressing her psy° 


(1958), a study of guilt and redemption. But along with 
such stark tragedies, she also created the joyous Appa- 
lachian Spring (1944) and the sparkling comment on 
dancers and their discipline, Acrobats of God (1960). 

See also United States (The arts [picture)). 

Graham, Thomas (1805-1869), a British chemist, is 
recognized as the founder 
of colloid chemistry (see 
Colloid). His best-known 
researches concerned the 
absorption and diffusion of 
gases, osmosis, and the 
properties of colloids. Gra- 
ham’s Law, which relates to 
gas diffusion, was named 
after him. Graham also car- 
tied out important investi- 
gations into the nature of 
the acids produced with 
phosphorus. Graham was 
born in Glasgow, Scotland. 
He became professor of 
chemistry at University College, London. 

Grahame, Kenneth (1859-1932), a British author, 
wrote The Wind in the Willows (1908), a children’s clas- 
sic. The story tells about the adventures of Toad, Rat, 
Mole, Badger, and other small animals in the woods, riv- 
ers, and fields of England. Grahame created some of 
these adventures in a series of letters to his little son 
Alastair, who was known as “Mouse.” 

Grahame's first book was Pagan Papers (1893). He also 
wrote The Golden Age (1895), containing studies of 
childhood which were read throughout the English- 
speaking world. In 1898, he published Dream Days, a se- 
quel to The Golden Age, which included the tale of “The 
Reluctant Dragon.” Grahame was born in Edinburgh, 
Scotland. He studied at Oxford University. 
Grahame-White, Claude (1879-1959), was a British 
pioneer aviator and aero- 


Thomas Graham 


nautical engineer. He was f ay 


the first to be granted a 
British certificate of profi- 
ciency in aviation, and ran 
the first British flying 
school, In 1910, he formed 
à company to build aircraft. 1 


is company promoted j 
oa 
E ? 
dr 


the London Aerodrome, at 
endon, Middlesex. An en- 
Claude Grahame-White 


thusiastic motorist, he 
Owned one of the first 
Petrol-driven cars in the 
United Kingdom. He wrote 
foks on flying. He was 
orn at Bursledon, in Hampshire, England and was edu- 
cated at Bedford Grammar School. 
qahamstown (pop. 25,120; met. area pop. 60,700) is a 
3 n in the Eastern Cape region of South Africa. It is lo- 
ated about 130 kilometres northeast of Port Elizabeth. 
d rahamstown is often referred to as “the city of 
pe and schools,” because the town has more than 
bah urches, as well as Rhodes University, and several 
fading schools. The town is also an important commer- 
cial centre, * 
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Grahamstown was founded in 1812 as a British mili- 
tary headquarters under the command of Colonel John 
Graham. In 1819, a large army of Xhosa attacked the fort, 
but a small number of defenders managed to hold them 
off. In 1820, British settlers arrived and were given farms 
in the area. The town became a municipality in 1861. 
Grail, Holy. See Holy Grail. 

Grain is any of several cereal plants that rank among 
the most important food crops. These plants include 
maize, wheat, rice, and other grasses commonly called 
cereals or cereal grains. Their high starch content makes 
them an excellent source of energy for people and ani- 
mals. The term grain also refers to the seed produced 
by the cereals. 

Kinds. The most important grains, in order of world 
production, are wheat, maize, rice, barley, sorghum, 
oats, rye, and millet. Farmers and scientists have devel- 
oped many varieties of each grain crop. 

Uses. People use grain for two chief purposes—as 
food for themselves and as livestock feed. 

As food. Some kinds of grain are eaten after simply 
being cooked. But grains generally are milled and then 
further processed into flour, meal, syrup, oil, starch, or 
some other form. These substances serve as important 
ingredients of such food products as bread, breakfast 
food, and cooking oil. 

Wheat ranks as the world’s chief food grain. Most 
wheat is ground into flour and used for making pasta, 
bread, and other baked goods. Rye is the second most 
important food grain. It can be grown on poor soil. The 
use and importance of various grains differ from one 
part of the world to another. For example, rice is the 
main food of about half the world’s people, including 
most Asians. 

As livestock feed. Any grain can be processed into 
feed. Those used most widely as livestock feed include 
barley, oats, maize, and sorghum. 

Most farmers feed their livestock both farm-grown 
grain and commercially prepared mixed feed. A feed 
manufacturer makes mixed feed by combining grain or 
grain by-products with vitamins, drugs, proteins, and 
other ingredients. 

People indirectly eat grain fed to livestock because 
they drink milk and eat meat, eggs, and other foods pro- 
duced by those animals. In developed countries, people 
eat by far the greatest amount of grain indirectly. But 
most of the world’s people eat grain directly because 
they do not have enough food to feed grain to animals. 

Other uses. Many alcoholic beverages are made from 
grain by a process called fermentation. \n this process, 
yeast or bacteria change grain starch into alcohol. Man- 
ufacturers also make a food product called malt by spe- 
cial processing of barley and other grains. Brewers use 
malt in making beer. It is also used as a food flavouring. 

Hundreds of industrial products contain grain by- 
products or parts of grain. For example, manufacturers 
prepare starch from grain and use this material to stiffen 
paper and fabrics. They also use starch in making cos- 
metics, drugs, explosives, and pastes. Chemical compa- 
nies mix grain parts with acid to make furfural. Furfural 
is a chemical used in making plastics and in refining cer- 
tain petroleum products (see Furfural). 

History. The origin of some cereal grains is more 
fully understood than that of others. Some developed 
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from wild plants that grew long before history began. 
Scientists believe people in the Middle East and Asia 
Minor (now Turkey) started to domesticate some of 
these plants for use as food in about 9000 B.C. 

Various grains probably were developed in different 
parts of the world. For example, scientists believe wheat 
and barley may first have been cultivated in the Fertile 
Crescent region of the Middle East. Maize probably 
originated in what is now Mexico. 

Related articles in World Book include: 


Kinds of grain 

Barley Millet Rye 
Grain sorghum Oats Triticale 
Maize Rice Wheat 

Other related articles 
Bread Commodity ex- Grain weevil 
Carbohydrate change Grass 
Cereal Flour Green Revolution 
Combine harvester Grain store Malt 
Grain silo. See Grain store. 


Grain store is a building equipped for storing, load- 
ing, and unloading grain before the grain is sold or 
used. Grain stores are located at farms, mills, railway sta- 
tions, and docks, and store grain such as barley or 
wheat. 

There are two main types of grain stores—flatstores 
and silos. Flatstores are large, low buildings commonly 
found on farms. They are usually no more than 10 me- 
tres high. Flatstores generally have a system of ducts to 
keep the grain dry. Silos are tall grain stores, found on 
farms, mills, and docks. Silos may be over 30 metres 
high. Some of the largest silos are in North America at 
major shipping centres such as Chicago and Kansas 
City, Missouri, in the United States; and Thunder Bay, 
Ontario, in Canada. Many silos are fitted with perforated 


metal floors, which allow air to circulate and keep the 
grain dry. Silos are often clustered together in blocks or 
rows, with adjoining machinery towers. 

Large grain stores have a range of equipment includ- 
ing driers, cleaners and graders, and elevators and com 
veyors. Driers ensure the grain is dry. In the drier, airis 
heated and blown through the grain. Unheated air is 
then used to cool the grain. Cleaners and graders en- 
sure the quality of the grain. Dust and chaff is sucked 
away, and sieving and shaking eliminates grains that are 
not of the correct size and density. Some machines use 
photoelectric cells to reject discoloured grains. 

Elevators and conveyors transport grain. Elevators lift 
grain vertically. The most common type of elevator isa 
large moving belt with buckets attached. The grain is 
carried in the buckets to a high point and poured into 
storage bins. Conveyors move grain horizontally around 
the grain stores. 

See also Wheat (Transporting and storing wheat). 
Grain sorghum is a cereal plant grown mainly as 
food for livestock. It also is sometimes used as human 
food in Africa and Asia. People grind seeds of the plant 
into flour for making bread or porridge, or they roast 
the seeds whole. In many parts of Africa, beer is made 
from grain sorghum. 

A grain sorghum plant bears small, round, starchy 
seeds in several compact clusters at the end of each 
stem. The plant grows from about 60 centimetresto 
more than 170 centimetres tall. Grain sorghum resists” 
heat and drought well and requires less water for 
growth than most other cereal grains. 

Grain sorghum is native to Africa. Today, the United ` 
States is the world’s leading producer of grain sorghum 

Scientific classification. Grain sorghum belongs to the 
grass family, Gramineae (Poaceae). It is Sorghum vulgare. , 


See also Sorghum (picture); Kaffir. 


Grain silos rise along the shore of Lake Superior at Thunder Bay, Ontario, Canad i 
rain r } a. 
shipping ports have machinery that can load or unload ships in Eh po: ee 


Grain weevil is a small, dark beetle that destroys 
grain. The best-known species (kinds) of grain weevils 
are the granary weevil, which usually attacks grain 
stored in granaries; and the rice weevil, which often at- 
tacks rice and other grains in the field. 

Grain weevils belong to a large group of beetles 
known as the snout beetles. Grain weevils measure 
about 3 millimetres, including their long snouts. Granary 
weevils do not have wings and cannot fly. However, 
tice weevils have well- 
developed wings and can 
fly. 

The female grain weevil 
punctures grains with her 
snout and lays one egg in 
each hole. She may lay 200 
to 400 eggs over a period 
of several months. The 
eggs hatch into tiny, leg- 
less grubs (worm-like ani- 
mals). The grubs eat the in- 
side of the grains and 


become adults in about a 
month (longer in cold 
weather). 

Storing grain in clean, 
dry, tight bins helps control grain weevils. Bins should 
be cleaned and sprayed before new harvests are stored. 
Infested grain should be fumigated with a gas that is 
poisonous to grain weevils. 
manc classification. Grain weevils belong to the order 

optera and the weevil family, Curculionidae. The granary 
weevil is Sitophilus granarius. The rice weevil is $. oryzae. 

See also Weevil (picture: Weevils). 

Grainger, Percy Aldridge (1882-1961), an Austral- 

ian-born pianist and composer, became a leading inter- 

preter of Edvard Grieg's piano music. Grieg, a Norwe- 

gian composer, also inspired Grainger to collect folk 

songs and dance tunes of England (see Grieg, Edvard). 

Grainger’s works include “Molly on the Shore” for string 

“apa “Irish Dances,” tunes from English, Scottish, and 

“a sources for unaccompanied chorus; and “Green 

‘ shes” for orchestra. Grainger’s choral works include 

arching Song of Democracy” (1917) and “Tribute to 
Oster” (1930). 
_Grainger was born in Melbourne. He first studied 

eg with his mother, and then went to Germany to 
udy. Grainger settled in the United States in 1914. 

, ram is a unit of mass (quantity of matter) in the metric 

2 ti One gram contains about as much mass as 1 

k. centimetre of water at 4° C. The gram is commonly 

Ai to measure weight. One gram equals 0.0353 avoir- 

n ounce, and 1 avoirdupois ounce equals 28.35 

A thy 3 The gram is used to weigh light articles, espe- 
ially drugs and medicines. There are 1,000 grams ina 
ilogram, 

2 See also Kilogram; Metric system (Weight and mass 

aea urements); Weights and measures. 

amar is a set of principles by which a language 

Cartan Grammar serves as a guide to ways that 

o rds can be arranged and changed so that people can 

™Mmunicate easily and accurately. 

d All languages do not function in the same way. Latin 

pends heavily on changes in the forms of words. Chi- 
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nese stresses the pitch of the speaker's voice. English 
emphasizes the order of words. However, many lan- 
guages include all these features to some degree. 

Many grammarians believe that babies begin to learn 
basic grammar during their first year. By the age of 4 or 
5, children have absorbed enough of it to communicate 
their thoughts. By the time they start school, they have 
used grammar continually for several years. But children 
study grammar at school to improve understanding of 
their language—and of other languages. 

Anyone who understands how a language functions 
can identify that language even if most of the words are 
nonsense. For example, we can see that the major fea- 
tures of English grammar appear in the nonsense sen- 
tence The plomic basinkers pirked the lampix at the 
simter ciptically. 

The above combination of words begins with a capi- 
tal letter and ends with a full stop. It also has the rhythm 
of an English sentence. But more important, the words 
function like an English sentence. The word basinkers is 
probably a noun because it has a plurallike ending, -s. It 
also is marked by the article the. In the same way, Jampix 
and simter are nouns because both are marked by the 
article the. The two words probably are singular nouns 
because they do not have a plural ending. 

The word plomic is probably an adjective because it 
appears between an article and a noun. Pirked is prob- 
ably a verb because -ed is a characteristic past tense 
ending of verbs. The word also has a position in the sen- 
tence typical of a verb. Pirked is a transitive verb be- 
cause it has an object, /ampix. At the simter can be iden- 
tified as a phrase that modifies pirked, telling where. At 
is a preposition often followed by an object. Ciptically is 
probably an adverb because it ends in -/y. It may modify 
pirked, telling how or when. 

English grammar forms a single system of communi- 
cation, but not all grammarians describe that system in 
the same way. Various grammarians have formulated 
their own descriptions of how English grammar func- 
tions. The best-known descriptions are called traditional 
grammar, structural grammar, and transformational 
grammar. Traditional grammar defines parts of speech 

by their meaning and function. Structural grammar de- 
fines them chiefly by their order in a sentence. Transfor- 
mational grammar shifts the emphasis from analysis of 
parts of speech to the way people produce all of the 
possible sentences of the language. 


Principles of English grammar 


Words must be arranged in an orderly pattern to 
create a meaningful sentence structure. In English gram- 
mar, such a structure depends on three features: (1) 
word order, (2) inflection, and (3) function words. 

Word order ranks as the most important feature of 
English grammar. Changing the order of the words ina 
sentence can change the meaning of the sentence. For 
example, the words in the sentence John teased Joe are 
reversed in Joe teased John. The second sentence also 
has the reverse meaning. Word order shows which 
word in a sentence is the subject and which is the ob- 
ject. It also shows which words modify other words. 

Inflection is a change in the form of a word. It shows 
a change in meaning or in the relationship between one 
word and another word or group of words. 
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The inflection of adjectives or adverbs is called com- 
parison. The inflectional endings -er and -est are used to 
compare adjectives and adverbs, as in near, nearer, 
nearest. The ending -/y identifies many adverbs, such as 
nicely and tenderly. The listing of the different case 
forms of a noun or pronoun is called declension. Eng- 
lish nouns have only two case forms: a common case for 
subject and object and a possessive case. The pronouns 
I, he, she, we, they, and who show three case forms— 
subjective (also called nominative), objective, and pos- 
sessive. The pronouns /t and you show only two case 
forms, common and possessive. Conjugation is the list- 
ing of the forms of a verb by mood, number, person, 
tense, and voice. For a summary of these forms, see the 
World Book article on Conjugation. 

English also has the inflectional endings -s and -es to 
show most plurals: town, towns; church, churches. The 
endings -5 and -s‘ show possession: man’s, boys: 

Function words primarily express relationships be- 
tween various other words in a sentence or specify 
grammatical meanings. The most important function 
words, such as prepositions and conjunctions, show re- 
lationships. For example, the sentence He walked over 
the bridge includes the preposition over, and the sen- 
tence Tom and Jill went home has the conjunction and. 
Other function words include the articles a, an, and the. 
They identify nouns, as in A boy ran away or The boy 
ran away. The meaning of the main verb in a sentence 
can be affected by an auxiliary verb—for example, She 
must go now and She might return later. 

Suprasegmentals express meanings and show con- 
trasts in spoken English. By using variations of sounds 
and pauses, a speaker can indicate exclamations, ques- 
tions, and statements. The speaker can also express the 
difference in meaning between a lighthouse keeper and 
a light housekeeper. A writer must use punctuation 
marks and typography to show such differences. 


Grammatical relationships 


English has various grammatical relationships. They 
can be classified into: (1) the actor-action-goal relation- 
ship, (2) coordination, and (3) subordination. 

The actor-action-goal relationship, or subject- 
verb-complement relationship, is the basic grammatical 
relationship. It is the core of a sentence. This relation- 
ship expresses the idea that somebody or something 
does something, or is somebody or something. It is 
shown mainly by word order, as in John visited the 
twins. 

Coordination is a relationship which shows that two 
or more ideas should be considered equal. Their equal- 
ity can be illustrated by expressing the ideas in parallel 
form. In the sentence She had been to Japan and had 
also travelled to Europe, the verbs had been and had 
travelled are parallel. Function words, such as and or or, 
are used to express coordination—for example, The 
farmer planted in March and harvested in August. 

Subordination, the third main grammatical relation- 
ship, indicates that one thing depends on another. The 
subordinate parts of most sentences serve as modifiers, 

They change in some way the meaning of the passage to 
which they are subordinate. 

In most sentences, word order and function words 
show subordination, as in After the apples ripened, the 


farmer sent them to the local market. The clause the 
farmer sent them forms the actor-action-goal core of the 
sentence. The rest is subordination. The phrase after the 
apples ripened modifies the main action by telling 
when it happened. The phrase to the local market mode 
fies the action by telling where. The article the is a 
marker, and the adjective /oca/ modifies market by tell- 
ing which one. 


Grammar and usage 


Grammar is the system of a language, and usage is 
the way people use that system. Grammar and usage 
may differ in everyday life. Just as some people drive 
cars better than others do, some speak and write more 
grammatically than others. However, usage means more 
than following or not following standard practices. A 
language develops through usage. A language that does 
not change becomes a dead language. Latin is a dead 
language because it exists almost exclusively as litera- 
ture written centuries ago. To change, a language must 
be used by many people in everyday life. ; 

Standard usage is basically determined by the major- 
ity of the educated people of a country. This group in- 
cludes government leaders, teachers and other educa- 
tors, and men and women who write for newspapers, 
magazines, television, and radio. 

All language habits do not result from standard 
usage. For example, most people who live in the United 
Kingdom speak English, but they use certain forms of 
speech heard in their region. These forms of speech arë 
called dialects. A person's use of language also may de- 
pend on the situation. For example, an individual may 
speak formal English at a dinner party but use info 
English at a sports event. Language habits can be influ- 
enced by a person's occupation as well. People pee 
work in a motor car factory may use slang that outsiders 
cannot understand. At other times, those same workers 
use standard English. +. ane 

Many people want to know what is “correct or in 
rect’ English. A sentence may be grammatical or un- 
grammatical, but no absolute agreement exists about 
usage and standard practices. The best guide to usage 
of English is what is appropriate or inappropriate at any 
particular time or place. Dictionaries and grammar 
handbooks can provide guidelines for appropriate 
usage. a 

Most disagreement about grammar and usage Me an 
when a certain usage begins to undergo change. Fo 
ample, usage is gradually eliminating the distinction as 
tween the words who and whom. Because usage s° 
to favour who, whom may someday disappear. il 

Related articles. See the separate articles on various a ish 


guages, such as English language, Latin language, an 
language. See also the following World Book articles: 


Adjective Declension Participle 

Ae Etymology Parts of speech 
Antecedent Gender Persone 
Apposition Infinitive Preposition 

Article Inflection pronoun a 
Capitalization Interjection Punctuatio | 
Case Language Sentence 

Clause Mood syntax | 
Communication Noun es 
Comparison Number Verb 

Conjugation Paragraph Voice ) 
Conjunction 


Parsing | 


Gramophone. See Record player. 
Grampian Region, in northeastern Scotland, is a 


prosperous area with strong agricultural and fishing in- 
dustries. During the 1970's, Aberdeen, the leading city, 
became a centre of the North Sea oil industry. 

Grampian Region was set up in 1975. It consists of the 
former counties of Aberdeenshire, Banffshire, and Kin- 
cardineshire, and most of the former county of Moray. It 
takes its name from the Grampian Mountains. 


People and government 


Local customs. Some of the region’s folk festivals 
originated in prehistoric times as customs marking the 
turn of the seasons. An example is the ritual fire festival 
held at Burghead on the last day of each year. A huge 
barrel of burning tar is taken in procession to a nearby 
hill. The custom is called burning of the clavie. 

Recreation. Soccer is popular in both town and 
country areas. The region has many fine golf courses, 
many of them near the coast. Winter sports are also 
popular. The Cairngorm Mountains in the southwestern 
part of the region provide good skiing and other winter 
sports facilities. 

The upland parts of the region have Highland games 
each summer. The games include contests of skill in 
playing bagpipes, in dancing, or in athletic feats. See 
Highland games. 

Local government. The administration of Grampian 
Region changed in April 1996. It was taken over by the 
City of Aberdeen Council, Aberdeenshire Council, and 
Moray Council. These councils replace the existing dis- 
trict councils of the City of Aberdeen, Banff and Buchan, 
Gordon, Kincardine and Deeside, and Moray. 

Grampian Region has its own police force. Sessions 
ofa High Court of Justiciary, trying serious criminal 
cases, meet at Aberdeen. 


Economy 


Agriculture and forestry. Grampian Region in- 
ae about a quarter of all the land in Scotland used 
or growing crops or grass. 

F The region's main crops are barley, oats, and wheat. 
farmers in Grampian Region grow one-third of Scot- 
and's total production of barley and oats. Fruit and veg- 
ales are increasing in importance. The main area for 
EA vegetable growing is the coastal part of Moray 
„Livestock are more important than crops in the re- 
— farming. One-third of Scotland's beef cattle is in 
b e region, which is the home of the Aberdeen-Angus 
abi of cattle. Grampian Region's farmers keep almost 
Ps fof the pigs in Scotland. Near Aberdeen are two of 
$ e United Kingdom's leading institutes of agricultural 
esearch. The Macaulay Institute studies soil science 


Facts in brief about Grampian Region 


gest towns: Aberdeen, Elgin, Peterhead, Fraserburgh. 
Po id area: 8,700 km. 
patio 1991 census—493,155. 
s products: Agriculture and fishing—barley, beef cattle, 
ats, pigs, timber, wheat, white fish. Manufacturing and pro- 


el paper, processed food, ships, whisky, woollen tex- 


North Atlantic 
Ocean 


Grampian Region, in northeastern Scotland, is bordered by 
the Moray Firth to the north and the North Sea to the east. 


and the Rowett Institute specializes in animal nutrition. 

The region has long had a forestry industry, and now 
has about 100,000 hectares of forest. The Forestry Com- 
mission has established a number of forests on difficult 
ground that is unsuitable for other agriculture. 

Fishing. Grampian Region's coast is Scotland's most 
important area for inshore fishing. Peterhead is Europe's 
chief white-fish port. 

Oil industry. Since 1972, service industries for the oil 
industry have become important in Aberdeen and Peter- 
head. Ships from these ports take supplies to the rigs 
drilling for oil in the North Sea. Aberdeen is the main 
base for the North Sea oil industry. 

Manufacturing industry employs 
only about a sixth of the region's workers. 

Food processing is important in the region. The Aber- 
deen region has factories processing fish and meat. The 
area near the towns of Elgin, Forres, and Keith has many 
whisky distilleries, which use local barley. Dufftown is 


Places to visit 


Following are brief descriptions of some of the interesting 
places to visit in Grampian Region: 

Aberdeen has many interesting old granite buildings. Its cathe- 
dral was founded in the 1100s, and the Brig (bridge) of Bal- 
gownie dates from the 1300s. 

Balmoral is a castle in the Upper Dee valley used by the United 
Kingdom's Royal Family. Its grounds are open to the public in 
the summer. 

Braemar is a winter sports centre for the Cairngorm Moun- 
tains. It is also the scene of the Royal Highland Gathering, one 
of the Highland Games, each September. 

Elgin is a fine town with beautiful ruins of a cathedral dating 
from the 1200s. 

Forres has Sweno’s Stone, a huge piece of sandstone with an- 
cient Celtic carving. 
lewburgh is a village on the Ythan estuary with a nature re- 
serve and bird sanctuary. The Sands of Forvie include huge 
sand drifts which engulfed a former village. 

Pluscarden Abbey, near Elgin, is a Benedictine monastery dat- 
ing from the 1200s. 

Tomintoul, the highest village in the Scottish Highlands, lies at 
a height of 354 metres. 
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another whisky-producing centre. High-quality paper is 
produced near Aberdeen. Aberdeen, Elgin, and Keith 
have woollen mills. Buckie and Macduff have a boat- 
building industry. 

The once-important granite quarrying industry has 
declined, but granite chips and dust are mixed with ce- 
ment to produce building slabs. 

Transportation and communication. Railway lines 
link Aberdeen with southern Scotland and with Inver- 
ness, to the northwest. The line to Inverness passes 
through Inverurie, Huntly, and Elgin. Grampian Region 
has a good network of roads and a good bus service. A 
high proportion of people own their own cars. 

Dyce airport, near Aberdeen, has scheduled services 
to most parts of the United Kingdom and to countries on 
the continent of Europe. An important helicopter service 
links Dyce and the North Sea oil rigs. 

Aberdeen has morning and evening newspapers 
which appear daily. The larger towns, such as Elgin and 
Stonehaven, publish weekly newspapers. Grampian 
Television broadcasts many locally produced pro- 
grammes. It operates under the Independent Broadcast- 
ing Authority. The British Broadcasting Corporation has 
radio and television studios in Aberdeen. Northsound, 
an independent local radio station, also broadcasts from 
Aberdeen. 

Tourism has increased in importance since World 
War II (1939-1945), Attractions include mountain scenery 
and winter sports. The River Dee is noted for its salmon. 
Salmon and trout abound in the Spey and Findhorn riv- 
ers. Aberdeen is a conference centre. 


Land 


Location and size. The Grampian Region is bounded 
by the Moray Firth to the north and the North Sea to the 
east. It borders on the Tayside Region to the south and 


on Highland Region to the west. The maximum dimen 
sion’s are about 115 kilometres from east to west and 
105 kilometres from north to south. 

Land features. Grampian Region includes the largest 
area of land above 1,000 metres in the United Kingdom. 
This area, along the southwestern rim of the region, 
consists of the Cairngorm Mountains. The highest peaks 
in the Cairngorms are Ben Macdui, 1,309 metres and 
Braeriach, 1,295 metres. An area of mountains in the 
middle of the region has peaks reaching just above 800 
metres. 

The coastal area is lowland. Some of this lowlands 
plateau at a height of about 120 metres. Along much of 
the coast, the plateau ends at impressive sea cliffs. In 
some areas there are coastal stretches of spectacular 
sands. 

Rivers. The region's rivers drain from the mountain 
areas of the southwest and west and run towards thé 
coast. The most important rivers are the Dee, Deveron 
Don, and Spey. The region has no large lakes. 

Climate. Winds from the north and east bring snow 
in winter. But high mountains in the west shield the re 
gion from moist westerly winds. As a result, the rainfall 
is comparatively low, with about 635 millimetres on the 
coast and 1,520 millimetres in the mountains. In Aber 
deen, temperatures reach about 19° C in summer and 
about —2° C in winter. On the North Sea coast in spring 
and summer, there is often a chilly sea mist, called haaf 
The haar is brought in by easterly winds. 


History 


In the coastal lowlands are remains of small Roman 
camps. During the Dark Ages, the region was part of 
Pictland. Grampian Region saw much fighting in the 
1300s, during Scotland's struggle for independence 
from England. 


Dunnottar Castle is an im 
pressive ruin on the co: if 
the south of Stonehaven ial 
once commanded the 60} 
road to Aberdeen. 


Whisky is a major source of wealth for the people of Grampian 
Region. This distillery is at Birnie, Elgin. 


The Reformation of 1560 and the English Civil War of 
the 1640's brought further conflict to the region, and 
many local families supported the unsuccessful Jacobite 
risings of 1715 and 1745. Famous people connected with 
the region include the inventor Alexander Graham Bell, 
who taught at Elgin, and Ramsay MacDonald, Britain's 
first Labour prime minister. 


Related articles in World Book include: 
Balmoral Jacobite risings 
Bell, Alexander Graham MacDonald, James Ramsay 
Cairngorm Mountains Reformation 


Grampians are a system of mountain ranges in west- 
ern Victoria, Australia. The ranges cover an area of 
about 1,035 square kilometres, and the ridges extend 
mainly north and south. They consist mainly of sand- 
stone and shale. The Grampians form a catchment area 
for the Wimmera-Mallee water storages. The chief 
towns in the Grampians are Ararat and Stawell. 

Gran Chaco is a great, low-lying plain in South Amer- 
ica. It covers more than 520,000 square kilometres west 
of the Paraguay and Paraná rivers. Most of the Chaco 
lies in northern Argentina and western Paraguay, but it 
also extends into southern Bolivia. More than half of the 
Chaco belongs to Paraguay. The boundary between Par- 
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aguay and Bolivia was settled in 1938 after the Chaco 
War (1932-1935). 

The Chaco has great swamps, thorny brush jungles. 
and grassy plains. Its chief rivers are the Pilcomayo and 
Bermejo, which flow into the Paraguay River. Products 
of the Chaco include cattle, cotton, and quebracho la 
tannin-rich hard wood used in tanning and dyeing). 

See also Argentina (Land); Paraguay (Land regions; 
Military ruin); Bolivia (Territorial losses) 

Granada (pop. 58,108), a port on Lake Nicaragua, is an 
important commercial centre in Nicaragua (see Nicara- 
gua |map)). The port is used by merchants to ship sugar, 
coffee, cacao, alcohol, hides, cotton, and indigo to the 
Pacific Coast. Granada is the oldest city in Nicaragua. It 
was founded in 1524. William Walker, an American mili 
tary adventurer, burned the city in 1856, but Granada 
was soon rebuilt. Many beautiful buildings are still 
standing. 

Granada (pop. 254,034), in southeastern Spain, is the 
site of the Alhambra palace and fortress (see Alhambra). 
It is also the capital of Granada province. The tombs of 
Ferdinand and Isabella lie in the Royal Chapel of Grana- 
da's cathedral. Granada factories produce textiles, 
leather, macaroni, and chocolate. For location, see 
Spain (map). 

The Moors founded Granada in about A.D. 750. In the 
1200s, the city served as the centre of Moorish wealth 
and culture. In 1492, when the armies of Ferdinand and 
Isabella conquered Granada, it was the last Moorish 
stronghold in Europe. 

Granada was once a Moorish kingdom in southern 
Spain. The name may have come from the Spanish word 
granada (pomegranate) or from the Arabic word Karnat- 
tah (Hill of Strangers). 
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The Alhambra is a palace 
and fortress in Granada, 
Spain. Granada lies at the foot 
of the Sierra Nevada moun- 
tains in southern Spain. It was 
founded by the Moors about 
A.D. 750. 
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Granada lay on the southern coast of Spain, and had 
an area of about 31,100 square kilometres. In the 700s, 
Moorish invaders conquered Granada and other parts 
of southern Spain. Granada became an independent 
kingdom in 1238. It remained a centre of Muslim learn- 
ing and civilization after the Moorish strongholds in 
other parts of Spain had fallen. 

The downfall of Granada came when Moorish rulers 
began to quarrel among themselves. The armies of Fer- 
dinand and Isabella gained possession of the kingdom 
of Granada in 1492. During the 1800s, the area was di- 
vided into three provinces called Granada, Malaga, and 
Almeria. The province of Granada has an area of 12,530 
square kilometres and a population of 761,734. The capi- 
tal of the province is also called Granada. 

See also Boabdil; Moors. 

Grand Alliance was the name of three unions of Eu- 
ropean countries formed to curb the military power of 
France under King Louis XIV. Each checked French ex- 
pansion and maintained a balance of power in Europe. 

In the first alliance (1673-1679), the Netherlands, the 
Holy Roman Empire, Prussia, and several German states 
opposed France in the Franco-Dutch War. In the second 
alliance (1689-1697), the Netherlands, England, Spain, the 
Holy Roman Empire, and many German states fought 
France in the War of the League of Augsburg. In the 
third alliance (1701-1714), the Netherlands, England, Aus- 
tria, Prussia, and several German states fought France in 
the War of the Spanish Succession. 

See also Succession wars. 

Grand Banks is one of the world’s richest fishing 
grounds. It covers about 360,000 square kilometres off 
the southeast coast of the Canadian province of New- 
foundland. More than 720,000 metric tons of fish are 
caught there annually. The fish catch consists mostly of 
cod, but it also includes many flounders, haddock, hali- 
but, herring, and redfish. The Grand Banks gets its name 
from being part of a system of underwater plateaus 
called banks. 

There are millions of fish at the Grand Banks because 
the area has excellent sources of food for fish. This food 
consists of masses of tiny aquatic organisms called 
plankton, Plankton thrives on nutrients that are brought 
up to the surface from deep in the ocean by strongly cir- 
culating waters in the Grand Banks. The peak fishing 
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season lasts from spring until autumn. Ships in the 
Grand Banks face such hazards as icebergs, storms, and 
heavy fogs. 

During the early 1500, the fishing resources of the 
Grand Banks attracted large numbers of European fish- 
ermen, especially from France. By the late 1500's, English 
fishermen established permanent fishing stations on 
what is now the island of Newfoundland. Through the 
years, fishing fleets came from many countries, includ- 
ing France, Portugal, Spain, the Soviet Union, and the 
United States, as well as from Canada. 

Due to the intense competition, the fish stocks of the 
Grand Banks had declined greatly by the 1960s. In 1977, 
Canada extended its authority to cover all areas within 
370 kilometres of its coastline. All vessels now must 
have a licence from Canada to fish in this zone, which in- 
cludes most of the Grand Banks. Canada’s government 
also prohibits ships from catching more than a certain 
number of fish of various species in the Grand Banks. 

Also during the late 1970's, geological surveys 
showed that deposits of petroleum and natural gas lie 
under the Grand Banks. In the mid-1990s, oil production 
is scheduled to start in a section of the Grand Banks 
called Hibernia. Whether offshore oil wells can be suc- 
cessfully managed without endangering the rich fishing 
grounds remains a concern to people who work in the 
Atlantic fishing industry. 

Grand bleu de Gascogne is one of the oldest 
breeds of French hounds. It was brought to Europe by 
the Phoenicians, and was a great favourite of the French 
kings. Originally bred for hunting wolves, it is still used 
for hunting hare. The grand bleu is a large dog. It has à 
thick, medium-length coat which appears slate-blue in 
colour from a distance. The colour is made up of black 
markings on a speckled background. It has black mar- 
ings over the ears and around the eyes. The grand bleu 
has a very keen sense of smell, and a deep, baying ba 
It stands between 62 and 72 centimetres at the shoulder, 
and weighs between 32 and 35 kilograms. ‘ 
Grand Canal. See China (Transportation); Venice. 
Grand Canyon National Park, in the United sa 
consists almost entirely of the Grand Canyon, one of 
most spectacular canyons in the world. The Colorado 
River flows through the canyon, which extends 446 pr 
metres in northwest Arizona. Parts of the canyon i f 
kilometres deep and 29 kilometres wide. The park als! 
includes steep hills and tall spires of rock. iver 

The park covers 493,059 hectares. The Colorado Ri 
has worn out the canyon over a period of millions 0 m 
years by cutting through layers of limestone, ante 
shale, and gneiss, a coarse-grained, banded rock. i 
layers vary in shade and colour, and the tones seem 
change during the day. At sunset, the red and bra 
layers of rock in the canyon walls are especially ee 

Elevations in the park range from about 380 to 2, i 
metres above sea level. Temperatures at the bottom 
the canyon may be as much as 14 Celsius degre aries 
higher than at the top. The average annual rainfall v 
from 18 centimetres at the bottom of the canyon wes 
centimetres on the highest part of the rim. The be 
tions in elevation and climate create several differe 
zones, which have a wide variety of wildlife. 

Visiting the canyon. About 3 million peopl Y go 
Grand Canyon National Park annually. Most peoP 


le visit 


there to see the Grand Canyon. The majority drive along 
park roads and stop at scenic viewing points about the 
canyon. Visitors may also walk along the rim. Many tour- 
ists hike along the approximately 640 kilometres of trails 
in the park. Some people ride mules into the canyon, 
and others enter by boat or raft on the Colorado River. 

The south rim is the most developed part of Grand 
Canyon National Park. About 90 per cent of the visitors 
view the Grand Canyon from this area. The more remote 
north rim begins about 15 kilometres away on the other 
side of the canyon. However, the Grand Canyon is a nat- 
ural barrier to rapid travel between the south and north 
rims. Visitors may drive around the canyon or hike 
across it. The distance east around the canyon by road is 
344 kilometres. The hiking distance by trail into the can- 
yon and out the other side is almost 34 kilometres. The 
trail takes most visitors at least two days to hike. 

The headquarters of the park are at Grand Canyon Vil- 
lage, on the south rim of the canyon. Major viewing 
points along the south rim include Desert View, Mather 
Point, and Hermits Rest. Among those on the north rim 
are Bright Angel Point, Cape Royal, and Point Imperial. 
The south rim is open to visitors throughout the year. 
The north rim is closed from mid-October to mid-May 
because of heavy snow. 

_ Recreation. Grand Canyon National Park has 38 hik- 
ing trails. They cover a total of about 640 kilometres. The 
three main trails into the canyon are Bright Angel and 
South Kaibab, which begin on the south rim, and North 
Kaibab, starting on the north rim. These trails connect 
on the bottom of the canyon at Phantom Ranch, which 
has cabins, a restaurant, and a campsite. Reservations 
are required. 

One-day trips by mule into the Grand Canyon begin 
on both the north and south rims. Two-day trips begin 
only on the south rim. Visitors who take the two-day trip 
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spend the night at Phantom Ranch. Some visitors travel 
by boat or raft down the Colorado River as it flows east 
to west through the Grand Canyon. Private companies 
provide most of the river trips, but visitors with the 
proper skill and equipment may obtain permits to travel 
the river on their own. 

The park also offers horseback riding and fishing, but 
hunting is prohibited. Reservations or permits are re 
quired for all overnight hikes, mule trips, and river 
tours. Applications should be made far in advance. 

Wildlife. About 300 species of birds are found in 
Grand Canyon National Park. The park also has about 
120 other kinds of animals, including beavers, bighorn 
sheep, elk, lizards, mountain lions, mule deer, prong- 
horn antelope, and snakes. Such animals as white-tailed 
Kaibab squirrels and pink Grand Canyon rattlesnakes 
live only in the Grand Canyon area. 

Desert cactuses grow throughout the park, but the 
forests on the south rim of the canyon consist mainly of 
juniper and piñon trees. Aspen, fir, and spruce trees 
grow mostly on the north rim. 

History. Some rocks in the deepest part of the Grand 
Canyon date back about 2 billion years. In these ancient 
Precambrian rocks, fossils are rare. But overlying these 
rocks are layers of rock formed in the Palaeozoic Era, 
between about 550 and 250 million years ago. These 
rocks contain fossils of animals and plants that lived in 
that era. The Colorado has worn through these rocks in 
the last 6 million years, creating spectacular canyon 
walls on which the Palaeozoic rocks are exposed to 
view. The canyon has been widened by rivers flowing 
from side canyons and by several natural forces, includ- 
ing wind, rain, and melting snow. 

Various American Indian tribes have lived in the 
Grand Canyon during the last 4,000 years. Today, about 
300 members of the Havasupai tribe live on a reserva- 


The Grand Canyon makes 
up almost the entire area of 
Grand Canyon National Park. 
At Mohave Point, /eft, on the 
park's south rim, walls of 
brown and red rock rise 
above shadowy gorges. The 
natural beauty of the park at- 
tracts about 3 million visitors 
yearly. 
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tion in Havasu Canyon, a side canyon outside the park's 
boundaries. 

In 1540, a group of Spanish explorers led by Garcia 
Lopez de Cardenas became the first Europeans to see 
the Grand Canyon. They were part of Francisco Corona- 
do's expedition to the area (see Coronado, Francisco 
Vasquez de). In 1869, the American geologist John Wes- 
ley Powell led the first river expedition through the vast 
canyon, which he named the Grand Canyon. 

Grand Canyon National Park was established in 1919. 
In 1974, the United States Congress (legislature) passed 
a law nearly doubling the size of the Grand Canyon Na- 
tional Park. 

Grand Coulee Dam is the largest concrete dam and 
the greatest single source of water power in the United 
States. It stands across the Columbia River about 140 
kilometres northwest of Spokane, Washington. The dam 
is near the head of the Grand Coulee, a steep-walled 
chasm where the Columbia River once flowed. 

Grand Coulee Dam was completed in 1942. It took 
less than eight years to build. Since then, the dam has 
undergone additional construction. It is 1,592 metres 
long, 152 metres thick at the base, and 168 metres high. 

Grand Coulee Dam has three power plants. The three 
plants house 24 main generators and 3 smaller genera- 
tors. Behind Grand Coulee Dam is Franklin D. Roosevelt 
Lake. This reservoir is 243 kilometres long. A pumping 
facility on the lake houses six pumps and six pump- 
generators. A pump-generator is a reversible unit capa- 
ble of generating electricity as well as pumping water. 
The total generating capacity of Grand Coulee Dam is 
6,494,000 kilowatts. The pumps raise water from the lake 
85 metres to a canal that flows into a reservoir in the 
Grand Coulee. From this reservoir, the water enters the 
Grand Coulee irrigation system. 

See also Columbia River (Hydroelectric power and ir- 
rigation; map). 

Grand jury is a group of citizens who decide whether 
there is sufficient evidence of a crime to try a person in 
court. The grand jury system is used in the United 
States. Most grand juries have from 16 to 23 members, a 
majority of whom must agree on a decision. 
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There are two main types of grand juries, chai ging 
and investigatory. Both meet in secret. Charging g 
juries hear evidence presented by a prosecutor ag 
a person suspected of a crime. The grand jury then 
cides if sufficient evidence exists to issue a formal 
charge, called an indictment, against the person. l 
gatory grand juries examine (1) suspected dishone 
public officials and (2) possible crime, especially ol 
ized crime. Many investigatory grand juries work 
special prosecutors, who are appointed specifically 
the investigation. Investigatory grand juries also iss 
indictments if they discover evidence of crime. ad 

The grand jury originated in England in the Midd 
Ages. Its main purpose was to prevent oppression 
excessive prosecution by the Crown. It fell into dis 
and was abolished in 1933. Deciding whether a cas& 
should be tried by a jury is now carried out in the 
United Kingdom (except Scotland) and Australia by ‘ 
istrates in open court. In New Zealand, district cou he 
have this function, and in Scotland, the procurator Hgt 
reviews cases. ted 
Grand Metropolitan plc is one of the Unite i 
dom’s largest and most diversified companies. H. s 
known for its hotels and restaurants. But Grand i e 
politan is also a leader in industrial catering; pU A 
house management; marketing of milk, foods, Wi i 
and spirits; and brewing. The company has large ingg 
ests in the United States. , hal 
Grand National is the most famous steeplechas® 

horse race in the world. It is run each year at thet 
race course near Liverpool, England. Horses p 
least 6 years old to enter this gruelling race of “a 
metres. The course has 16 jumps, 14 of which m 
taken twice. Most of the jumps consist of ae j 
fences up to 1.5 metres high. The course also r 
eral water hazards. Often, only a few horses fin a 
race. The first Grand National was held on Feb. 
although it was not called by that name. F 
Grand Prix. See Car racing (Formula One raci 
Grand unified theories, also called Gus i 
to unite three of the four fundamental forces t e E 
thought to govern the universe. These three fo 


from the weakest to the strongest, are (1) the weak nu- 
clear force, (2) electromagnetism, and (3) the strong nu- 
clear force. The weak nuclear force is responsible for 
the radioactive decay of many kinds of atomic nuclei. 
Electromagnetism is the force that holds electrons to the 
nucleus. The strong nuclear force binds the nucleus to- 
gether. Gravitation, the fourth fundamental force, is not 
included in GUTs. The effect of gravity on a single atom 
or nucleus is so weak that scientists have never been 
able to detect it. 

_ GUTs were first proposed in the mid-1970s. The theo- 
ries consist of mathematical statements that describe 
electromagnetism and the strong and weak forces as a 
single unified force, According to GUTs, the underlying 
unity becomes apparent only at extraordinarily high en- 
ergies, like those that would have existed in the earliest 
moments in the history of the universe. At lower ener- 
sl such as those that exist today, the single super- 
orce appears to act as three distinct forces. GUTs have 
provided scientists with valuable insights about the in- 
teractions and relationships of the most elementary par- 
ticles of matter. Cosmologists also use GUT's to better 
oe how the universe developed into its present 

GUT's were conceived as an extension of the unified 

theory of the weak and electromagnetic forces, which 
was developed by three physicists— Sheldon L Glashow 
and Steven Weinberg of the United States and Abdus 
Salam of Pakistan. This theory was completed by the 
Paid 1970s, and in 1983, its key predictions were con- 
ma in high-energy experiments with collisions of 
` ramie particles using a device called a particle ac- 

elerator (see Particle accelerator). 
Sh experiment to test GUT's directly would require an 
ahd about a trillion times higher than what is now 
firm gs But some predictions of GUT's have been con- 
one . GUT’ explain certain properties of the weak 
the ni are the only known theories that explain why 
ae arges of the electron and the proton have the 
pa magnitude. GUT also predict the decay of the 
A e a particle previously believed to be absolutely 

able. Experiments are underway to detect proton 
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The Grand National is a fa- 
mous British steeplechase 
horse race. Its best-known 
fence is Becher’s Brook, /eft. 
The fence was named after 
Captain Becher, who fell there 
during the first Grand Na- 
tional, in 1839. Becher's Brook 
fence stands about 1.5 metres 
high and has a ditch on the 
landing side. 


decay and thus help verify the ideas behind GUTs. Re- 
search is also being done on supergravity theories that 
would unite all four fundamental forces. 

See also Force (Fundamental forces). 

Grandma Moses. See Moses, Grandma. 

Granite is a hard, coarse-grained rock that makes up a 
large part of every continent. Granite consists chiefly of 
three minerals—quartz, alkali feldspar, and plagioclase 
feldspar. These minerals make granite white, pink, or 
light grey. Granite also contains small amounts of dark- 
brown, dark-green, or black minerals, such as horn- 
blende and biotite mica. The grains of the minerals in 
granite are so large that they can easily be distin- 
guished. Many grains measure more than 0.5 centimetre 
wide. 

The minerals in granite are interlocked like the pieces 
of a jigsaw puzzle. As a result, granite is a strong, dura- 
ble rock useful in the construction of buildings. Most 
granite can withstand weathering for centuries and can 
be polished smooth, making it especially suitable for 
columns, tombstones, and monuments. 

Geologists classify granite as an igneous rock (see Ig- 
neous rock). They have concluded most granite is 
formed by the slow cooling and crystallization of molten 
material called magma. This magma has the same chem- 
ical composition as granite. It forms from rocks that melt 
25 to 40 kilometres below the surface of the continents. 
These rocks melt at temperatures between 650° and 
900° C. The magma rises because it is lighter than the 
surrounding solid rocks. As the magma rises, it cools. 
Most granite magma cools slowly enough to form 
coarse crystals, and it solidifies below the earth's sur- 
face. 

Sometimes granitic magma erupts from volcanoes 
and cools too quickly to form large crystals. The result- 
ing rock, called rhyolite, has the same mineral composi- 
tion as granite but is fine grained. 

Experiments have shown that many kinds of rocks 
yield granite when they melt. Rocks melt in stages, and 
the minerals that form granite melt first. One of the rea- 
sons that granite is so abundant may be the ease with 


which granitic magma forms. 
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The continents consist largely of granite buried under 
sedimentary rock (see Sedimentary rock). Most granite 
appears where deeply buried rocks are brought to the 
surface of the earth by mountain-building movements in 
the earth’s crust. Erosion removes the upper parts of the 
mountains, exposing the granite underneath. 

Related articles in World Book include: 


Building stone Mica Quarrying 
Feldspar Porphyry Quartz 
Hornblende 


Granny Smith is the name of an apple originally culti- 
vated by Maria Ann Smith ( ? -1870). She was born at 
Peasmarsh, Surrey, England. Smith emigrated to Sydney, 
Australia, with her husband in 1838. They established an 
orchard and market garden in Eastwood, a suburb of 
Sydney. In 1868, a seedling apple growing on the prop- 
erty was found to have good cooking properties. Smith 
and her family grew and marketed the apples, which 
now bear her name. 

Grant, Cary (1904-1986), was an American film actor. 
He became famous for his good looks and his suave, so- 
phisticated screen personality. Grant appeared in many 
comedies, including The Awful Truth (1937), Topper 
(1937), Bringing Up Baby (1938), Holiday (1938), The Phila- 
delphia Story (1940), His Girl Friday (1940), Operation 
Petticoat (1959), and Father Goose (1964). He also starred 
in the thrillers Notorious (1946), To Catch a Thief (1955), 
and North by Northwest 
(1959), all directed by Al- 
fred Hitchcock. 

Grant was born in Bris- 
tol, England. His real name 
was Alexander Archibald 
Leach. He moved to the 
United States in 1920 and 
became a singer in stage 
musical comedies. Grant 
made his film debut in 
1932 and appeared in over 
70 films. He achieved his 
first major success in She 
Done Him Wrong (1933), in 
which he starred with Mae 
West. Grant became a U.S. citizen in 1942 and retired 
from films in 1966. 

Grant, Ulysses S. (1822-1885), was president of the 
United States from 1869 to 1877. Grant commanded the 
victorious Union armies at the close of the American 
Civil War in 1865, and his success as a general led to his 
nomination as presidential candidate by the Republi- 
cans in 1868. Grant was elected, and his first administra- 
tion (1869-1873) worked to bring the North and South 
closer together. It helped persuade Congress to pardon 
many former Confederate leaders and tried to limit the 
use of federal troops stationed in the South. Grant tried 
to maintain the rights of Southern blacks. He also sought 
to correct injustices suffered by American Indians. Grant 
was reelected president in 1872, his second term in of- 
fice covering the years 1873-1877, 

Political corruption pervaded all levels of government 
during Grant's administrations, But Grant himself 
seemed so honest that few historians believe he could 
have been involved personally. 

Hiram Ulysses Grant was born in Point Pleasant, near 


Cary Grant 


i i i in 
Ulysses Grant, commander of the victorious Union forces 
the American Civil War, is seated on the left in this photograph. 
He later became president of the United States. 


Cincinnati, Ohio. In 1839, he gained appointment to the 
U.S. Military Academy in West Point, New York. In filling 
out the appointment papers, Grant's local congressman 
made a mistake in Grant's name. He thought that Grants 
first name was Ulysses, and his middie name that of his 
mother's family—Simpson. He made out the appoint- P 
ment to Ulysses S. Grant. Grant never corrected the mi 
take. a IEA 

In spite of the growing list of scandals during his 
administrations, many Republican leaders wanted to : 
nominate Grant for a third term as president. But hee 
refused to run again. He retired to private life and wi 
magazine articles about his war experiences and com 
posed his memoirs. 

See also American Civil War. 
Granulocyte. See Blood (White blood cells). ee 
Granville-Barker, Harley (1877-1946), was a Br a 
playwright, actor, and producer-director. He is chie ” 
remembered as the author of Prefaces to Shakespear 
written after his retirement from the active theatre i 
1918. These prefaces are remarkable for their mean 
scholarship and practical theatre sense. They have itary 
enced modern productions of Shakespeare, pat a 
in their analysis of character and “internal action’ in 
major comedies and tragedies. id 

As a producer, Granville-Barker is often consi lact 
pioneer realist because of his insistence on ar hts. 
ing and his sponsorship of important realist pirs 9 
During his years as co-producer at the Royal Cou 0s 
Theatre, in London, from 1904 to 1907, he staged Teal 
by John Galsworthy, Gerhart Hauptmann, Honra The 
and George Bernard Shaw. His own plays, notably ie 
Voysey Inheritance (1905), Waste (1907), and The it 
House (1910), show the influence of Ibsen. Granvi 
Barker was born in London. 
Grape is a juicy, smooth-skinned berry that grow: 
woody vine. Grapes grow in clusters of as few # & 
many as 300 berries. The berries may be black, bi vn 
golden, green, purple, red, or white, depending ° 
variety of the plant. 
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More than 65 million metric tons of grapes are har- 
vested annually throughout the world. About 80 per 
cent of the total crop is used in making wine. About 13 
per cent is sold as table grapes, which people eat fresh. 
The rest of the crop is used, in order of importance, for 
drying into raisins, in making juice or jam, and in can- 
ning with other fruit. Grapes have a high sugar content, 
which makes them a good source of energy. 

Most grapes are grown in Europe, especially in the 
Vineyards of Italy, France, and Spain. The United States 
isalso a major producer of grapes. Before its breakup in 
1991, the Soviet Union was also an important producer 
of grapes. 

Fossils of grape leaves and seeds indicate that human 
beings have eaten grapes since prehistoric times. The 
cultivation of grapes appears in ancient Egyptian tomb 
paintings that date back to 2440 B.C. 


Kinds of grapes 


There are two main kinds of grapes: (1) European, or 
Old World; and (2) North American. 

European grapes. About 95 per cent of all the 
grapes grown in the world are European grapes. Grow- 
ers classify the varieties as wine, table, or raisin grapes. 

Wine grapes contain the proper amounts of natural 
fruit acids and sugars required to produce a quality 
wine. In Europe, there are hundreds of different varie- 
ties of wine grapes. One of the most important is the Ca- 
bernet Sauvignon, the premier grape for producing 
Bordeaux wine of high quality. At least five other varie- 
ties, including Cabernet Franc, Merlot, and Malbee, are 
also used to produce this highly prized wine. The most 
important grapes grown in Italy for premier wines in- 
clude the Nebbiolo variety of the Piedmont region in 


nape is a juicy, smooth-skinned berry that is grown i 
Clusters, upper /eft, on a woody vine. The diagram, 4 
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northern Italy, and the San Giovese of central Italy. San 
Giovese grapes are used in the production of quality 
red and white wines in the Chianti area of Tuscany. 
Leading wine grape varieties grown in California in- 
clude the Colombard, Chenin Blanc, and Thompson 
Seedless. They are used in making white wines 

Table grapes are large and tasty and have a brilliant 
colour. The chief varieties include the Emperor and the 
Tokay, which grow in large clusters consisting of red 
berries. Other table grapes include the greenish-white, 
seedless Perlette, the red Flame Seedless, and the black 
Ribier. The production of table grapes is increasing, par- 
ticularly in Asian countries such as India, the Philip- 
pines, Taiwan, and Thailand. South Africa is an impor- 
tant producer of table grapes. New varieties of table 
grapes are frequently introduced. They may have differ- 
ent colours, sizes, or aromas, or have thicker skins to 
improve their keeping qualities. 

Most raisin grapes are seedless, and they have a soft 
texture when dried. The most important variety is the 
Thompson Seedless, which has greenish-white to light 
golden berries. It also ranks as a leading table grape. 
Other raisin grapes include the Black Corinth and the 
Muscat of Alexandria. 

North American grapes consist of two main spe- 
cies: (1) fox grapes and (2) muscadine grapes. Both spe- 
cies can be eaten fresh or made into jam or wine. They 
are not used for raisins. A third class of North American 
grapes includes the many hybrids developed from other 
grape species. These varieties are descended from 
crosses between North American species or between 
European and North American species. Most hybrids 
are eaten fresh or are used for wine. 

The Concord is the most important variety of fox 


n many parts of the world. The berries grow 
bove left, shows the parts of a grapevine. 


Orkers harvest grapes, above right, in the Burgundy region of France. 


A are for 1989. Source: FAO Production Yearbook 1989, Food and Agriculture Organization 
Ole Unied Neona, 1950 


grape. It has large, purple berries. The best-known vari- 
ety of muscadine grape is the Scuppernong. It has medi- 
um-sized, bronze-coloured berries. 


Growing grapes 

European grapevines grow well in climates that have 
warm to hot, dry summers and winter temperatures no 
lower than —12° C. North American grapevines can 
withstand greater humidity and temperatures as low as 
-23°C 

Planting and cultivating. Grapevines reproduce by 
a process called propagation, in which a part of the 
plant grows into a complete new plant. In winter, grow- 
ers cut branchlike growths called canes from the vine. 
The canes are cut into sections from 30 to 45 centime- 
tres long. The sections, called cuttings, are buried in 
moist sand and then stored in a cool place until early 
spring. At that time, workers plant the cuttings in nurser- 
ies, leaving one bud above ground. The cuttings grow 
roots and are replanted in the vineyard the following 
spring, where they develop into vines. 

A year later, workers build supports for the young 
vines by stringing wires between Posts placed next to 
each plant. The vines fasten themselves to the wires by 
means of coiled growths called tendrils. Every winter, 
the growers prune the vines to regulate the amount of 
fruit produced. Grapevines produce a Partial crop the 
third and fourth years in the vineyard and a full crop 
thereafter. With proper care, a vine may bear from 7 to 
35 kilograms of grapes yearly for as long as 100 years. 

Harvesting. Grapes are mostly harvested from late 
summer to autumn. Workers harvest table grapes by 
carefully cutting each cluster by its main stem and re- 
moving damaged berries. Wine grapes and raisin 
grapes may be harvested by hand or by machine. Wine 
grapes are taken directly to a winery for crushing. Table 
grapes are packed in the vineyard or in specially 


equipped buildings nearby. Raisin grapes are placed on 
sheets of heavy paper and left in the vineyard to dry in 
the sun. 

Packing and shipping. Workers pack table grapes 
in wide, shallow boxes that are padded to prevent the 
fruit from being bruised. The grapes are then precooled 
to about 4° C and treated with sulphur dioxide gas to re- 
tard decay. The boxes are put into refrigerated trucks or 
railway trucks for shipment to market. f 

Diseases and pests. Major grape diseases include 
downy mildew and black rot. Grapevines throughout the 
world may be destroyed by powdery mildew or virus 
diseases. All of these diseases attack both the vine and 
berries, but they can be controlled with chemical dusts 
and sprays. Roots of grapevines may be destroyed by in- 
sects called grape phylloxera and roundworms called 
nematodes. Growers control pests by grafting (attach- 
ing) vines to the roots of resistant species. i 

Scientific classification. Grapes belong to the vine family, 
Vitaceae. European grapes are Vitis vinifera. Fox grapes are Vile 
brusca. Muscadine grapes are V. rotundifolia. 

See also Fruit; Grafting; Phylloxera; Pruning; Raisin; 
Wine; Europe (picture: Grapes). 4 
Grapefruit is a large, round citrus fruit. People in 
many parts of the world enjoy grapefruit for breakfast 
and in salads. They also drink the tart juice of the fruit. 
Grapefruit probably got its name because it grows in 
clusters, like grapes. ; ae 

A grapefruit measures 10 to 15 centimetres in dia 
ter. It consists of 10 to 14 sections surrounded bya 
leathery yellow rind. The sections contain the pulp, i 
juice, and seeds, though most commercial varieties K. 
grapefruit have few or no seeds. The fruit is rich in Vi 
ae i in colour from 

The pulp and juice of grapefruit range in co our the 
white to pink and red. The white Marsh grapefruit a 
most important variety. The principal pink variety Hs 
Thompson, also known as the Pink Marsh. The chie a 
grapefruit is the Ruby. The flesh and, in some a a 
rind of pink and red varieties have a pink tinge. A 
of grapefruit have a similar taste and texture. ed 

The United States produces about 50 per gorm ak 
world’s grapefruit, and Cuba, Israel, and Thailan ie 
next in production. Other countries that grow grap a 
commercially include Argentina, Jordan, Paraguay, a 
South Africa. A large amount of the grapefruit ona 
processed into juice or fruit sections to be canne 
frozen, 


Leading grapefruit-growing countries 


alt ere E 


inure Organization 
Figures are for 1989, Source: FAO Production Yearbook 1989, Food and Agricultu 
the United Nations, 1990. 


Growing grapefruit. The grapefruit tree grows 
about 9 metres tall, though some have been known to 
grow higher than 15 metres. It has dark green leaves 
and fragrant white flowers. The trees are grown from 
the buds of other grapefruit trees that produce the vari- 
ety of grapefruit desired (see Grafting [Other kinds of 
grafting)). Growers use rough-lemon rootstock in sandy 
soils and bitter-orange rootstock if the soil is heavy. The 
fruit, which appears in 4 to 7 years, develops from the 
ovaries of the blossoms. It ripens 8 to 12 months after 
the flowers bloom. 

Grapefruit trees may be severely damaged by frost 
H cold temperatures. The trees also may be attacked 

y such pests as mites, aphids, and scale insects. Grow- 
BP gonel these pests by spraying the trees with insec- 
ue es. In addition, they spray with fungicides to protect 

e leaves and fruit from fungus diseases, including 
greasy spot, melanose, and scab. 
in k grapefruit matures, the amount of sugar and juice 
Thet fruit increases, and the amount of acid decreases. 
ft ruit does not mature further after being harvested. 
p erefore, growers pick grapefruit when it contains the 
equired amounts of sugar, juice, and acid. 
Geen has been crossed with other citrus fruits. 
Pabrik dia with a tangerine produces a fruit called a 
angelo, 

Doy: Grapefruit probably originated in the West 
PA ciad in the early 17005, Scientists believe it developed 
Pa mutation (new variety) of the shaddock, or pum- 
o, a citrus fruit of Southeast Asia. 
fan centific classification. The grapefruit belongs to the rue 
ly, Rutaceae. It is Citrus paradisi. 

See also Citrus; Fruit; Tangelo. 
ian isa drawing that shows the relative sizes of nu- 
nce quantities. It is used to present facts in picture 
dna, that they will be clearer and easier to under- 
hike. For example, suppose there is a record of the 

mber of pupils present in a classroom on the first day 
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Grapefruit, /eft, is a large citrus fruit that has a tart flavour and 
is frequently eaten for breakfast. The ripe fruit is picked by hand, 
above. It stays fresh on the tree for several months and can be 
harvested at any time during that period. 


of each of five months. On September 1, 24 pupils were 
present; on the first of October, 36; and on November 1, 
32. On December 1, 38 were present; and on the first of 
January, 34. Graphs 1 to 4 overleaf show four different 
ways of representing these facts. 

Line graphs are the simplest type of graph. They are 
also one of the easiest ways to compare numbers. A line 
graph is illustrated in Graph 1. 

Line graphs are made using a grid. The vertical axis 
(scale) indicates frequency, and the horizontal axis 
shows the categories being considered. In this case, the 
frequency is the number of pupils present, and the cate- 
gories are dates. Points on the graph indicate how many 
pupils were present on each date. Straight lines connect 
these points in order to highlight trends and patterns. 

Line graphs can be used to present many kinds of 
data, such as the marks a pupil achieves on certain days, 
or the production level of factories or farms at a given 
time. They can illustrate statistics of income, taxes, and 
wealth, as well as athletics, trade, and population. 

Bar graphs are a good way to compare increases 
and decreases in quantity over a period of time. There 
are two kinds of bar graphs—horizontal bar graphs and 
vertical bar graphs. Graph 2 is a horizontal bar graph of 
the number of pupils present on these dates. Graph 3 is 
a vertical bar graph that shows the same information. 

Picture graphs convey information through symbols 
instead of lines or bars. The pictorial form of these 
graphs helps readers understand the meaning of data 
without having to examine lists of figures. Picture graphs 
are most often used in magazines and newspapers. This 
type of graph originated in the pictographs used by 
primitive people and was the earliest form of writing. 
Graph 4 is an example of a picture graph. In this case, 
each symbol represents the presence of four pupils. 

Circle graphs show the relation of parts to the 
whole. For example, suppose the cost of education ina 
country was 2 billion U.S. dollars and this sum was di- 
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vided as follows: general 
control, 3.4 per cent; in- 
struction, 61.9 per cent; op- 
eration, maintenance, and 
auxiliary agencies, 19.1 per 
cent; capital outlay, 8.8 per 
cent; interest, 6.8 per cent. 
lf a circle graph is con- 
structed, as in Graph 5, 
these percentages appear 
as wedges that look like 
pieces of pie. For this rea- 
son, such graphs are often called pie charts. 

Graphs can be used to illustrate many types of data 
and are not limited to the simpler types shown here. 
They should be used to make facts clearer and more un- 
derstandable. 

See also Algebra (Functions); Pictograph; Statistics. 
Graphic arts is a general term for drawing and other 
techniques used to reproduce words and pictures. The 
techniques include block printing, engraving, etching, 
lithography, and silk-screen printing. Painting was once 
considered one of the graphic arts, but today it is gener- 
ally considered a separate art form. 

The graphic arts are used both commercially and in 
the fine arts. Commercially, the graphic arts are used in 
advertising to prepare newspaper and magazine illustra- 

tions, posters, and brochures and pamphlets. Other 
commercial uses include art reproduction, bookmaking, 
and fashion design. In the fine arts, many artists have 
created masterpieces of engraving, etching, and other 
graphic arts. These artists include Albrecht Dürer of 


Graph 5 
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Each symbol represents 4 pupils present. 


Germany, Francisco Goya and Pablo Picasso of Spain, 
and Rembrandt of the Netherlands. q ia 

Until the 1400's, manuscripts and illustrations hat 
be copied by hand, a laborious and often incom 
process. After Johannes Gutenberg invented moval si 
type about 1440, it became possible to print ident 
copies of books quickly. As more books were mā vas 
available, the level of education increased. This ia 2 
helped bring about the growth of art, literature, aidd 
ence during the Renaissance. By the end of the n a 
Ages, block printing and engraving had become wa 
in Europe. These and other techniques were sona He 
used to make reproductions of artworks, espec a 
fore the beginning of photography in the early 18 ia 
These graphic reproductions provided many peop 
with their only exposure to fine art. 

Related articles in World Book include: 


Advertising Etching Printing aa 
Block printing Lithography Silk-sereen p! 
Commercial art Manuscript aes t 
Engraving Photography Woodcu 


Graphite is a soft black mineral that is greasy to the 
touch. It is a form of the chemical element carbo 

Manufacturers use graphite in making a varie va 
products. For example, they harden graphite win 
produce the material in pencils that we call “lea 4 fe 
one time, graphite was mistaken for lead. But lea “ies 
much denser than graphite. The name graphite co geol- 
from a Greek word meaning to write. The Gen 
ogist Abraham Werner named the mineral in m utthe 

Natural graphite is widely distributed throug A 3 
world. Major producers of natural graphite are, 


of importance, China, South Korea, Mexico, and Austria. 
Graphite can be manufactured from coke by heating the 
coke in an electric furnace. The American inventor Ed- 
ward Acheson developed the process for making graph- 
ite from coke in 1896. Manufactured graphite is purer 
and more dense than natural graphite. It also costs 

more. 

Graphite has many uses in addition to its use in pen- 
cils. It conducts electricity and is difficult to burn. For 
these reasons, e/ectrodes (electric contact points) made 
of graphite work under conditions that would destroy 
metal electrodes. Graphite conducts heat and does not 
combine with other chemicals except at very high tem- 
peratures. Therefore, many crucibles (melting pots for 
metals) are made from graphite. Graphite is not easily 
dissolved, and so it is built into tanks that hold strong 
acids. Bricks of graphite form the cores of some nuclear 
reactors. The graphite slows down neutrons (atomic par- 
ticles) in the reactors to keep the reactors operating 
properly. Graphite’s slipperiness makes it a good lubri- 
cant for clocks, door locks, and other machines with 
small parts. Graphite is also the major raw material for 
synthetic diamonds. 

Both graphite and diamond are made from pure car- 
bon. But diamond is extremely hard and transparent. 
Diamond also is much denser than an equal amount of 
graphite. Graphite and diamond have different crystal 
structures—that is, the carbon atoms are arranged differ- 
ently in the two minerals. Graphite contains carbon 
atoms arranged in flat layers that slide easily over each 
other. Thus, graphite is soft and slippery. In diamond, 
the atoms are arranged in a strong three-dimensional 
dy that prevents the atoms from slipping over each 
other. 

See also Carbon; Mineral (picture); Pencil; Powder 
metallurgy. 

Graphology is the study of a person's handwriting to 
obtain information about his or her personality. Al- 
though most scientists classify graphology as a pseudo- 
science (false science), its practice is widespread in Con- 
tinental Europe, in particular in Belgium, France, 
Germany, the Netherlands, and Switzerland. Many busi- 
ness firms consult graphologists for advice about which 
people to hire. At least one American university—the 
New School for Social Research in New York City— 
teaches graphology as a serious diagnostic aid. 

Some principles of graphology are true. For example, 
handwriting is affected by illness, old age, and tension. 
But most of the broader claims,of graphology lack sci- 
entific proof, For example, graphologists claim that lines 
slanting upward indicate enthusiasm, and that lines 
slanting downward indicate discouragement. A few sci- 
entific researchers have studied the relationship be- 
‘ween handwriting and personality. It is important to 
distinguish their work from that of most graphologists 
with whom the public comes into contact. Many pop 
ed graphologists earned their qualifications from institu- 
tons with no official standing. $ 

The serious psychological study of handwriting i$ 
Well established in Continental Europe. In the late 1800, 
the French psychologist Alfred Binet tested seven gra- 
Phologists. He asked them to distinguish writing sam- 
Ples of very intelligent men from samples of average 
men. All the graphologists performed better than 
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chance would allow, and one scored correctly on 92 per 
cent of the cases. In the 1940's, the Soviet psychologist 
Alexander R. Luria studied the use of handwriting to de- 
termine the location of brain injuries. Most other studies 
examining the exact relationships between personality 
and handwriting that graphologists claim exist have pro- 
duced negative results. 

Despite the lack of evidence for the claims of gra- 
phology, many psychologists consider the study of 
handwriting a useful diagnostic tool. Several psychology 
textbooks on projective techniques include discussions 
of graphology. Such techniques are testing methods 
that obtain information about a patient's personality 
without asking direct questions about it. 

Official licensing in graphology exists in Europe, and 
several universities there teach graphology courses. 
Many scholars have called for thorough scientific 
studies of graphology. But research indicates that gra- 
phology probably has limited value for the study of 
character, health, and personality. 

The term graphology also refers to scientific examina- 
tion of handwriting to detect forgery. Handwriting ex- 
perts who testify in court perform this type of graphol- 


ogy- 

Grass is one of the largest and most varied families in 
the plant kingdom. Some kind of grass can be found on 
almost all the land surfaces of the earth. Grasses grow in 
swamps and deserts; in subzero polar regions and hot 
tropical areas; on rocky land; and on cold, snowy moun- 
tains. Grasses make up the main vegetation of such natu- 
ral areas as prairies and steppes. Grasses range from the 
short kinds found in lawns to woody, tall bamboos from 
which cane fishing rods and furniture are made. Cereal 
grasses such as wheat, oats, barley, and maize are used 
to make bread, pastes, plastics, and many other prod- 
ucts. Most sugar we eat comes from a grass plant called 
sugar cane. Brewers use barley in making alcoholic bev- 
erages. Paper can be made from the leaves and stems of 
some grasses. 

Grass also beautifies the landscape and plays an im- 
portant part in conservation. It forms an attractive sur- 
face for lawns, parks, and playgrounds. It also helps to 
save the fertile topsoil from erosion (wearing away). 
Grass covers the surface of the soil, and its roots hold 
the soil particles together so that wind cannot easily 
blow them away and water cannot wash them away. 

Grass, like other plants, is usually green because it 
contains a green-coloured substance called chlorophyll. 
Through a process called photosynthesis, this material 
helps change sunlight into energy that plants—and the 
animals that eat plants—can use. 


The grass plant 


A grass plant has two main parts—the vegetative or- 
gans and the floral organs. The vegetative organs in- 
clude the roots, the stem, and the leaves. They keep the 
plant growing. The floral organs are the parts from 
which the flowers develop. They include the stamens 
(male flowers), the pistil (female flower), and two or 
three delicate little scales called /odicules. The floral or- 
gans, which are grouped together in flower clusters, 
produce the seeds from which new plants grow. 
Grasses are pollinated by the wind and their flowers are 
generally small, green, and inconspicuous. 
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The parts of a Bermuda grass plant include two types of 
creeping stems, stolons and rhizomes. 


Grass has fibrous (threadlike) roots and stems called 
culms above ground from which the leaves grow. These 
are made up of nodes (joints) and internodes (the areas 
between the nodes). The nodes are always solid, but the 
internodes in some grasses such as wheat are hollow. 
Some grasses have creeping stems called rhizomes that 
grow below the ground. Others have creeping stems 
called stolons that grow above ground. Still others have 
both rhizomes and stolons. Rhizomes and stolons 
spread out from the plant to start new plants. 

Grass leaves are called two-ranked, because each leaf 
grows on the opposite side of the culm from the leaf 
below it. Each leaf is made up of a sheath, blade, ligule, 
and collar. The sheath wraps around the culm above 
each node. The blade, which is sometimes incorrectly 
called the leaf, is usually flat and narrow. It is fastened to 
the top of the sheath. The ligule grows where the blade 

and the sheath meet. It may form a thin sheet or look 
like a row of eyelashes, The collar grows on the back of 
the leaf where the blade meets the sheath, 

Grasses may be either annual or perennial. Annual 
grasses die at the end of the growing season, and new 

seed must be planted at the beginning of the next sea- 
son. Perennial grasses live through the winter, however, 
and grow again each year. 


Kinds of grasses 


Grasses that are of economic importance may be clas- 
sified in six main groups: (1) pasture and fodder grasses, 
(2) turfgrasses, (3) ornamental grasses, (4) cereals, (5) { 
sugar cane, and (6) woody grasses. Some grasses are im 
portant both as pasture and fodder grasses, and as turf- 
grasses. } 

Pasture and fodder grasses provide most of the 
feed that animals eat. Grass is the principal source of 
food for such grazing animals as cattle, goats, horses, 
and sheep. In winter, these animals eat grass in the form 
of hay, straw, and silage (cut grasses and grains that are 
stored in a silo). 

Important pasture and fodder grasses include dan- 
thonia, fescues, foxtail, paspalums, and ryegrass. l 

Danthonia is one of the most important grasses in the 
Southern Hemisphere. It is well known in Australia, New 
Zealand, and South Africa. Australians call it si/ver grass 
or wallaby grass. It is one of the best fodder grasses in 
Australia, and grows all the year round on all types of 
soil. Danthonia is also an important and economical pas 
ture grass in New Zealand. 

Fescues are widely distributed throughout the q 
world's temperate regions. The most important o 7 
vated species, meadow fescue, grows in cool, humid cl 
mates. It is widely grown for use as pasture and hay. 
Meadow fescue has flat, narrow, stiff leaves. Sheep's fes- 
Cue grows well on sandy soils and dry mountain slopes 
It is a valuable grazing grass for sheep, and grows in 
places where few other grasses thrive. ¢ 

Foxtail spikelets grow in a dense, spike-like mass, f. 
which looks like a fox's brush. The various species, noi 
wild and cultivated, grow in areas with a cool, moist & 
mate. Meadow foxtail, the most important species, is n 
tive to Europe. It is grown on rich, moist soils as a ge 
ture and meadow (hay) grass. Many foxtails are weeds. 
Slender foxtail, also known as hungerweed, grows on 
arable land. It grows particularly well on cornfields in 
heavy soils, and it is difficult to get rid of. vil 

Paspalums are types of grasses that grow peer Lhe 
tropical places and temperate America. One type o P 
palum, also known as poir or Dallas grass, was intro 
duced to Australia from South America in 1891. This 3 
grass is also grown in South Africa in moist areas, an 
the Southern United States. It is a lush summer grass 
grown extensively in the dairying country of New So 
Wales and Victoria, and in the tablelands of Queens 
land, in Australia. ME 

Ryegrass is common in Europe, temperate Asia, “i 
northern Africa. It has also been introduced into No 
America and Australia. The most important specan 
called perennial ryegrass, is a tough, wiry plant wit nd 
smooth, slender stems, The green spikelets are bor 
on long, narrow, two-ranked spikes at the tops of t and 
stems. In Europe, this grass was the first to be sovi 
cultivated by itself as a fodder crop. Previously, mea 
ows and pastures had always been mixtures otan 
Italian ryegrass is an annual or biennial with brist ae 
Projecting from its spikelets. This valuable fodder P E 
is native to Europe and the Mediterranean region, 
is now grown in most temperate countries. W: 

Other pasture and fodder grasses include smo 
meadow grass (known as Kentucky bluegrass in No 


Common grasses 
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This table shows and describes six kinds of grass plants and their flower clusters. 


The plant is shown in green and the flower in black. 


Bermuda grass 

Cynodon dactylon 

Bermuda grass has a variety of 
other names. In Bermuda it is 
called devil grass; in South Africa, 
kweek grass; in Australia, couch 
grass; and in India, doub. The 
grass grows from 15 to 30 centi- 
metres tall. It is widely cultivated 
in the warmer parts of the world. 
It is used as a pasture grass, for 
hay, and as a general turf grass. It 
grows best in fertile soils. 


Smooth brome 


Bromis inermis 


Smooth brome is an Old World 
grass cultivated for hay and pas- 
ture, It is very leafy and has a 
loose, spreading flower cluster. It 
spreads by rhizomes and grows 
about 1 metre high. The leaf 
blades are 15 to 30 centimetres 
long and about 13 millimetres 
wide. 


Sudan grass 
Sorghum vulgare sudanense 


Sudan grass is a type of sorghum 
that makes good hay, pasture, 
and silage because it grows fast 
and can withstand dry weather. It 
has many fine stems with narrow 
leaf blades and grows from 1.2 to 
2 metres high. Its flower clusters 
range from 15 to 45 centimetres 
long. Under certain conditions, it 
may be toxic to livestock. 


America), orchard grass, smooth brome, Sudan grass, 
and timothy (also known as cat's tail). 

Turfgrasses are used to cover athletic fields, golf 
Courses, lawns, and playgrounds. Some turfgrasses, 
such as colonial bent, creeping bent, smooth meadow 
grass, and ryegrass, grow better in colder climates. 
Bahia grass, Bermuda grass, carpet grass, centipede 
grass, St. Augustine grass, and zoysia grass are grown in 
warmer climates. Buffalo grass, blue grama, Chewing's 
fescue, and crested wheatgrass are used for lawns and 
turfgrass in dry areas because they withstand hot, dry 
Weather best. 

Ornamental grasses have beautiful, plumelike 
flower clusters. They are used in gardens, parks, and 
other landscaped areas. Common varieties include Chi- 
Nese silver grass, pampas grass, and uva grass. 

Cereals are one of the world’s most important food 
crops. The seeds of the cereals provide grain that is 
ground into flour. The cereal grasses—wheat, rice, 
maize, oats, sorghum, and millet—are sometimes called 
grains or cereal grains. 


Dactytis glomerata 


Orchard grass is cultivated widely 
in temperate regions for pasture 
and as a hay crop for fattening 
cattle. It grows in bunches with 
stems just over 1 metre high. It 
can be identified by its egg- 
shaped flower heads, made up of 
clusters of green or purplish 
spikelets. It is one of the first 
grasses to turn green in the 


spring. 


Smooth meadow grass 
Poa pratensis 


Smooth meadow grass is known 
in North America as Kentucky 
bluegrass. Smooth meadow grass 
is widely grown for pasture, hay 
and turf. It is stiff and stocky with 
bluish or greyish leaves. The tip 
of the leaf blade is curved in the 
shape of a ship's bow. It grows 
from 30 to 75 centimetres long. 


Timothy 
Phieum pratense 


Timothy is an important kind of 
grass used for hay. It is a hard- 
textured grass with long, cylindri- 
cal, close-packed spikes, from 
which it gets its other common 

Í name, cars tail. Timothy grows 
from 50 to 100 centimetres high. 
Its many stems make up large 
bunches. It thrives in cool, humid 
weather. 


Wheat is a major source of food. Young wheat plants 
are used for grazing or are fed to livestock in the form 
of hay and silage. Wheat kernels can be ground into 
flour. The flour is used to make many kinds of food, 
such as bread, rolls, crackers, noodles, and breakfast ce- 
reals. 

Wheat germ, bran, and malt also come from wheat. 
Wheat kernels contain a protein called gluten. This sub- 
stance enables dough with yeast to rise by forming 
small pockets of carbon dioxide in the dough. Most 
wheat is called “bread wheat.” Bread wheat may be 
brownish-red or white. Wheat is an annual, and it grows 
from 06 to 1.5 metres high. It has spikelike flower clus- 
ters. Durum wheat is sometimes called macaroni wheat 
because it makes good macaroni, spaghetti, and other 
kinds of noodles. It may be yellow or brownish-red. 

Rice has been a basic food for millions of people 
throughout the world for hundreds of years. The two 
major types of rice are Jowland rice and upland rice. 
Lowland rice grows best on flooded land, while upland 
rice depends on rain to supply the moisture. 
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People eat rice in many forms. The white cooked rice 
we eat has been milled to remove the covering. It is 
made up mainly of starch, an important food. Rice and 
rice flour are both used in making many kinds of break- 
fast foods. Rice is also used in making alcohol, sweets, 
cosmetics, glue, laundry starch, paste, and vinegar. Rice 
stalks provide straw that is used in making brooms, hats, 
mats, rope, sacks, and sandals. In some parts of the 
world, rice straw is burned to heat houses. The rice 
plant grows from 0.5 to 2 metres high and has a tight 
flower cluster. It is an annual. 

Maize is called corn in some countries. Maize is a 
very important source of food for livestock and poultry. 
Maize is made into meal, oil, and flour. It is also eaten as 
corn on the cob, sweetcorn, or popcorn. Maize is an an- 
nual that grows from about 1 to 1.5 metres high. At the 
top of its stalk, it has a spikelike fasse/, the male flower- 
ing structure. The ears, or female flowering structures, 
are on the stalk’s side branches. 

Oats are grown mainly to feed livestock. Oats are also 
used to make foods such as breakfast cereals. The oat 
plant is an annual that grows from 0.5 to 1.2 metres high. 
A loose, open seed cluster grows from the top of the 
stem. 

Other cereal grains include grain sorghums and mil- 
lets. 

Sugar cane provides more than half of the world's 
sugar supply. Sugar cane also produces a fibre called 
bagasse that is used in making wallboard, plastics, and 
fuel to heat homes. The sugar cane plant is a perennial 
that grows from 2 to 4.5 metres tall. 

Woody grasses include the bamboos, Bamboos 
have strong, woodlike stems that are used for building 
houses, rafts, bridges, and furniture. The stems can be 
used to make boards that are 30 centimetres or more 
wide. They also can serve as water pipes when the solid 
nodes have been removed. Bamboo is a perennial that 
may grow as high as 37 metres and be 15 to 30 centime- 
tres thick at the bottom. 

Scientific classification. Grasses are in the grass family, 
Gramineae. Wheat makes up the genus Triticum. Rice is Oryza 
Sativa. Maize is Zea mays. Oats makes up the genus Avena. The 
common cultivated oats is species A. sativa. Sugar cane is Sac- 


charum officinarum. Bamboos include the jenera Phyllostach, 
Arundinaria, Bambusa, and Deewiratalaniz " ‘sf 


Related articles in World Book. For lawn grasses and their 
care, see the Lawn article. See also: 


Kinds of grass 
Bamboo Fescue Oats Sorghum 
Barley Kaffir Reed oon grass 
Bent Maize Rice Sugar cane 
Bluegrass Marram grass Rye Timothy 
Brome grass Millet Sandbur Wheat 
Other related articles 
Pr turf Hay Pasture Straw 
rain Herb Sedge 
Grassland s N 
Grass, Günter (1927- ), is a German novelist, poet, 


playwright, artist, and essayist, He has played a key role 
in German literary and intellectual life since the late 
1950s. Grass was a prominent member of the “Group 
47," an association of writers who helped restore sub- 


stance and integrity to German literature after the Nazi 
period. 


Grass is internationally known for his innovative nov- 
els, which often combine raw realism with fantasy and 
grotesque narrative situations. His writing is predomi- 
nantly devoted to social and political issues, and advo- 
cates the values of democratic socialism. His best- 
known novel, The Tin Drum (1959), as well as Cat and 
Mouse (1961) and Dog Years (1963), critically analyses 
fascism as a social disease. In his later writings, Grass 
criticizes, often satirically, German society following 
World War II (1939-1945). These works include Local An 
aesthetic (1969), From the Diary of a Snail (1972), The 
Flounder (1977), Headbirths, or the Germans Are Dying 
Out (1980), and the play The Plebeians Rehearse the Up- 
rising (1966). The Rat (1986), Grass's gloomiest novel, 
confronts the possibility of human self-destruction by 
nuclear war. 

Grass was born in Danzig (now Gdarisk, Poland). This 
area is the setting for his novels. 

Grass frog. See Frog. 

Grasse, Francois Joseph Paul (1722-1788), Comte 
de Grasse, a French admiral, aided General George 
Washington at the siege of Yorktown in the American 
Revolution. He commanded the French fleet that drove 
the English Navy away from the Virginia coast and cut 
off General Charles Cornwallis from aid or retreat (see 
American Revolution (Surrender at Yorktown)). Grasse 
later was defeated and captured by the British in the 
West Indies. He returned to France in disgrace. Grasse 
was born near the city of Toulon, France. r 
Grasshopper is an insect that can leap about 20 times 
as far as the length of its body. If a human being had that 
same leaping ability, he or she could jump about 37 me- 
tres. Grasshoppers are either short-horned, with short 
antennae (feelers), or long-horned, with long antennae. 

Grasshoppers live in most parts of the world, except 
near the North and South poles. Short-horned grasshop- 
pers feed on plants. Many live in fields and meadows 
where there are plenty of leaves to eat. Some eat only 
certain kinds of plants. Others eat any plants they can 
find. They may destroy whole crops of alfalfa, cotton, 
and maize and other grains. Most long-horned grass- 
hoppers also eat plants. Some, however, eat the remains 
of animals. Some long-horned grasshoppers hunt other 
insects, mainly at night. They kill their prey by biting it 
above the neck: the bite crushes the main nerve centres: 

Many animals prey on grasshoppers, including bee- 
tles, birds, lizards, mice, snakes, and spiders. Several 
types of spiders and wasps capture and paralyse grass) 
hoppers and use them to feed their young. Certain kin 
of flies lay eggs in or near grasshopper eggs. After the 
fly eggs hatch, the newborn flies eat the grasshopper 
eggs. Other flies lay their eggs on a grasshoppers body. 
The newborn flies then eat the grasshopper. , 

Grasshoppers can sometimes escape from their ene 
mies by jumping up and flying away, by biting the louf- 
enemy with their strong jaws, or by hiding. Their colo 
ing often resembles their surroundings so closely t 
the grasshopper cannot be seen unless it moves: oma 
hoppers that live among green leaves are green, thos 
that live near the ground are brownish, and those tha 
live near the beach are sand-coloured. When grasshoP” 
Pers are handled, they “spit” a brown liquid that many 
people call “tobacco juice.” This liquid may also help 
protect grasshoppers from attacks by other insects: 


Lubber grasshopper, above and 
below, is a short-horned grasshop- 
per. Fingerlike parts under the in- 
sects powerful jaws contain “taste 
buds,” The lubber has a large body 
and short wings, and cannot fly. Its 
ears are on its body under the wings. 
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nged katydid is one of the best known long-horned grasshoppers. Katydids 
are named after the “songs” of certain males, which sound like “Katy did, Katy she did” The 
oval-shaped hole below the right front knee joint of this katydid is one of its ears. 


The body of a grasshopper has three main sections: 
(1) the head, (2) the thorax, and (3) the abdomen. A stiff 
shell called an exoskeleton covers the body. 

The head. Two antennae grow forward and curve up- 
ward from the head. They function as the grasshoppers 
nose. Two lips and jaws that move from side to side 
form the main parts of the mouth. Thin, fingerlike parts 
called palpi grow on both sides of the mouth and on the 
lower lip. They contain the insect's “taste buds.” 

A grasshopper has five eyes. A large compound eye, 
Consisting of thousands of single lenses, is on each side 
of the head. With these eyes, the insect can see to the 
front, to the side, and to the back. A grasshopper also 
has three small single eyes—one above the base of each 
antenna, and one below and midway between the two 
ee No one knows what function these small eyes 

e. 

The thorax. A grasshoppers wings and legs are at- 
tached to its thorax. Grasshoppers have six legs, and 
most have two pairs of wings. Some species have short, 
useless wings, and others have no wings at all. 

A grasshopper's front wings are narrow and tough. 

hey cover and protect the large, thin hind wings, which 
are the main wings used for flying. When the insect 
rests, its hind wings fold up like fans under its front 
ais When a grasshopper flies, the downstroke of the 
$ ings gives the insect ‘lift’ and moves it forward. The 
à Pstroke helps keep the insect moving until the wings 
each the downstroke position. 

A Grasshopper uses all six legs when it walks. The 

ront legs hold food when the animal eats. Powerful 


muscles in the hind legs supply the force that pushes 
the insect forward in a leap, or shoots it into the air to 
fly. 

The abdomen of a grasshopper expands and con- 
tracts to pump air in and out of 10 pairs of breathing 
holes. These holes, called spiracles, are along the sides 
of the abdomen and the thorax. Tubes branch out from 
the spiracles and carry air to all parts of the body. 

Most of a grasshopper's digestive tract is located 
within the abdomen. In addition, female grasshoppers 
have a strong, sharp part called an ovipositor, or egg 
placer, at the rear of the abdomen. Eggs pass out of the 
female's body through the ovipositor. 

Young. Female grasshoppers lay as few as 2 or as 
many as 120 eggs at a time. The eggs, held together by a 
sticky substance made by the female's body, are packed 
into holes in the ground dug by her ovipositor. She 
sprays more of the sticky material over the eggs, and it 


How a grasshopper lays eggs 
A female grasshopper digs a hole in the ground with her ovi- 
positor. She lays her eggs and covers them with soil. 
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hardens into a protective waterproof covering. She then 
covers the eggs with soil. The mass of eggs is called a 

d. 

Sos kinds of grasshoppers begin to lay their eggs in 
late summer and continue into autumn. The eggs hatch 
the following spring. Newborn grasshoppers look like 
adults except they have no wings. It takes 40 to 60 days 
for a young grasshopper to become an adult. During 
this time, the insect must shed its exoskeleton in order 
to grow. This process is called moulting. The young 
grasshopper moults five or six times, growing a new 
exoskeleton each time. Wings are present after the last 
moult, when the insect reaches adulthood. 

Long-horned grasshoppers are also called bush 
crickets. They have threadlike antennae that may grow 
longer than the insect's body. These grasshoppers in- 
clude katydids and Mormon crickets. 

Many kinds of long-horned grasshoppers are green, 
but some are black, brown, or grey. Although most 
kinds live on the ground, katydids usually live in trees. 
Male long-horned grasshoppers “sing’ to attract their 
mates. They rub the bases of their front wings together, 
which vibrate and make a loud sound, Different species 
have their own special songs. Long-horned grasshop- 
pers hear by means of organs on their front legs. Female 
long-horned grasshoppers have long, sword- or sickle- 
shaped ovipositors, 

Short-horned grasshoppers have shorter, thicker 
antennae than the long-horned kinds, They include mi- 
gratory locusts, 

Migratory locusts sometimes greatly increase in num- 
ber, form large swarms, and migrate—but no one knows 
exactly why. These swarms damage crops and other 
plants. Many people catch and eat the swarming locusts, 
especially in the Middle East and parts of Africa. They 
remove the wings and legs before eating them. 

Like long-horned grasshoppers, male short-horned 
grasshoppers “sing” to their mates. Most species of 

short-horned grasshoppers make sounds by rubbing 
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their hind legs against their front wings. Short-horned 
grasshoppers have hearing organs on their abdomen 
just above the base of their hind legs. 


Scientific classification. Long-horned grasshoppers ben 
to the family Tettigoniidae. Short-horned grasshoppers belong 
to the family Acrididae. 


See also Cricket; Katydid; Locust. 
Grassland is one of the four chief kinds of natural 
vegetation. The other three types are forest, desert 
shrub, and tundra. Most grasslands lie between very 


The 


ae row: 
grassland shown above is a prairie, where tall grasses 9 


i ji i pi ion. 
Grassland is one of the main kinds of natural vegetatio 


arid lands, or deserts, and humid lands covered with 
forests. Some grasslands occur in humid climates. 

The two types of grasslands are (1) steppes with short 
grasses, and (2) prairies with tall grasses. Some biolo- 
gists consider tropical savannas, which have coarse 
grasses, to be a third type of grassland. The word 
steppe refers to semiarid grasslands in all parts of the 
world. Well-known steppes include the Great Plains of 
North America, the western part of the Pampa of Argen- 
tina, and the Veld of South Africa. In the driest parts of 
the steppes, grasses are short and occur as scattered 
bunches. On the humid edges of steppes, the grasses 
grow taller and are more closely spaced. See Pampa; 
Steppe. 

Prairies are grasslands in more humid climates. Prai- 
ries have a thick cover of grasses and often occur with 
patches of forests. Large prairies include much of the 
American Midwest, the Pampa of eastern Argentina, and 
parts of Hungary and northeastern China. Much of the 
prairie grasslands have been turned into farms and 
ranches. In some areas, overgrazing by livestock has 
killed many of the taller grasses. See Prairie. 

Tropica! savanna areas have a dry season in winter 
and a rainy summer. Most grasses in these areas grow 
in clumps. Tropical savannas include the Llanos of Vene- 
zuela; the Campos of southern Brazil; much of central, 
southern, and eastern Africa; the northwestern part of 
the Deccan of India; and parts of eastern Australia. See 
Savanna. 

See also Pasture; Animal (pictures: Animals of the 
grasslands); Plant (Where plants live; picture: Plants of 
the grasslands). 

Grating. See Diffraction. 

Grattan, Henry (1746-1820), an Irish orator, worked to 
free the Irish Parliament from British control, to free 
Irish commerce from heavy restrictions, and to give vot- 
ing rights to Roman Catholics. His efforts were partly 
Successful until the Act of Union (1800) abolished the 
Irish Parliament. Grattan then became a member of the 
United Kingdom Parliament. He was born in Dublin and 
educated at Trinity College. He was elected to the Irish 
Parliament in 1775. 

Grau San Martin, Ramón. See Cuba (The Second 
Republic). 

Gravel is a mixture of loose pieces of rock and parti- 
cles of sand and clay. At least 30 per cent of gravel con- 
sists of pieces of rock that are coarser, or larger, than 
sand—that is, they measure more than 2 millimetres 
across. Sand and clay make up the rest of gravel, often 
forming 50 to 70 per cent of the total mass. 

Most of the useful deposits of gravel were laid down 
by rivers and glaciers or were formed in lakes and 
Oceans, In preparation for industrial use, gravel is dug 
Up from pits and washed. Screens are then used to sort 
the chunks of rock according to size. 

Taken together, gravel and sand are one of the largest 
Products by volume in the construction industry. Gravel 
'S used to build roads, railway embankments, and air- 
field landing strips. Paved surfaces are made with gravel 
mixed with cement or asphalt, a dark tarlike substance. 
ey mixed with sand, water, and cement makes con- 

ete, 

See also Cement and concrete; Rock. 
Gravenhage, ‘s. See Hague, The. 
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Graves, Robert 


Bird Singing in the Mooniight 11938-1939. a tempera and watercolour paint mulberry 
paper, Museum of Modern Art, New York Cty mpe 


A Morris Graves painting shows the personal interpretation 
of bird images that is typical of the artists work. Graves's style 
reflects the influence of Oriental mysticism. 


Graves, Morris (1910- _), is an American artist who 
became known for his paintings and watercolours that 
show the influence of oriental mysticism. Graves tends 
to work in themes and in series, such as his “moonlight 
paintings" or his ‘leaf series.” He often paints pictures of 
animals, especially birds. Graves's works show the influ- 
ence of the American artist Mark Tobey and of the ori- 
ental philosophy of Zen Buddhism. See Tobey, Mark. 

Graves was born in Fox Valley, Oregon. A self-taught 
artist, he has travelled widely, but he has lived chiefly in 
the American Northwest. Graves's first significant recog- 
nition came in 1939 when his work was exhibited at the 
Museum of Modern Art in New York City. 

Graves, Robert (1895-1985), was an English author. 
His fiction includes two historical novels of imperial 
Rome—/, Claudius (1934) and Claudius the God (1935). 
He wrote The White Goddess (1948), a study of myth and 
the source of poetry in mythology. The Crowning Privi- 
lege (1955) is an informal commentary on modern po- 
etry and poets. The work is sometimes highly critical but 
frequently entertaining. Graves’s early autobiography, 
Goodbye to All That (1929), ranks among his most popu- 
lar works. 

Graves’s most impressive poetry includes some real- 
istic verses about World War I (1914-1918) and his later 
love poems. At its best, his poetry achieves the “shining” 
that he speaks of in his poem "To Juan at the Winter Sol- 
stice”: 

There is one story and one story only 
That will prove worth your telling, 
Whether as learned bard or gifted child; 
To it all lines or lesser gauds belong 
That startle with their shining 


Such common stories as they stray into. 


Reprinted by permission of Curtis Brown, Lid. 
Copyright © 1945 by Robert Graves, renewed 1973. 


Graves was born in Wimbledon, London. He travelled 
widely and lived for many years on the Spanish island of 
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Majorca. But he said his poems”. . . have never adopted 
a foreign accent or colouring; they remain true to the 
Anglo-Irish poetic tradition into which | was born.” 
Gravesham (pop. 90,000) is a local government district 
in north Kent, England. The southern part of the district 
is mainly rural, but in the north, heavy industry has de- 
veloped along the south bank of the River Thames. The 
ports of Gravesend and Northfleet are centres of paper 
making, printing, and cement-manufacturing industries. 

See also Kent. 

Graves’s disease is a disorder that causes the thyroid 
gland to become overactive. Excessive activity of the thy- 
roid gland is referred to as hyperthyroidism. Graves's 
disease is the most common cause of hyperthyroidism. 
It can occur at any age and in either sex, but it is most 
common in women from 20 to 40 years of age. 

Enlargement of the thyroid gland usually accompa- 
nies the hyperthyroidism caused by Graves's disease. 
Symptoms of the disease that are caused by hyperthy- 
roidism include nervousness, weight loss, sweating, and 
an irregular or rapid heartbeat. Less common symptoms 
of Graves’s disease include redness and irritation of the 
eyes and exophthalmos (bulging of the eyeballs). 

The cause of Graves's disease is related to a disturb- 
ance in the immune system of the body. Most patients 
have antibodies in the bloodstream that react with thy- 
roid tissue, stimulating it to grow and to produce extra 
amounts of thyroid hormone. The cause of the eye prob- 
lems is unknown. 

Graves's disease is commonly treated with drugs that 
decrease the secretion of thyroid hormone. In some 


Gravitational force 


The diagram on the right shows how an ob- 
jects weight (the strength of the gravitational 
force pulling on it) decreases as the object 0 
moves away from the earth. At some point 
between the earth and the moon, the object 
is pulled equally by both bodies and, there- 
fore, weighs nothing. This point varies with 
the distance between the two bodies. The 
object's weight then increases until it reaches 
the moon's surface. The diagram below 
shows that an object does not weigh the 
same at all places on the earth’s surface be- 
cause (1) the earth is not perfectly round and 
(2) itis rotating. An object would weigh noth- 
ing at the earth's centre because the earth's 
matter pulls on it equally from all directions, 
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cases, a solution containing radioactive iodine is admin- 
istered to destroy most of the thyroid gland. After suc- 
cessful treatment, most patients have no symptoms of 
the disorder. In patients with exophthalmos, however, 
some bulging of the eye may remain. 

Gravitation is the force of attraction that acts between 
all objects because of their mass—that is, the amount of 
matter they are made of. Because of gravitation, objects 
that are on or near the earth are pulled toward it. The 
gravity of the moon and the sun causes the ocean tides 
on the earth. Gravitation holds together the hot gases in 
the sun. It keeps the planets in their orbits around the 
sun, and it keeps all the stars in our galaxy in their orbits 
about its centre. The gravitational attraction that an ob- 
ject has for objects near it is called the force of gravity. 

Although the effects of gravity are easy to see, an ex- 
planation for gravitational force has puzzled people for 
centuries. The ancient Greek philosopher Aristotle 
taught that heavy objects fall faster than light ones. This 
view was accepted for many centuries. But in the early 
1600s, the Italian scientist Galileo introduced a different 
view of gravity. According to Galileo's theory, all objects 
fall with the same acceleration (rate of change of veloc- 
ity), unless air resistance or some other force slows 
them down. 

Ancient astronomers studied the motions of the 
moon and the planets. But these motions were not cor 
rectly explained until the late 1600's, when the English 
scientist Sir Isaac Newton showed that there is a con- 
nection between the force that attracts objects to the 
earth and the way the planets move. Newton based his 
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work on the careful study of planetary motions by two 
astronomers of the late 1500's and early 1600's—Tycho 
Brahe, a Dane, and Johannes Kepler, a German. When 
Newton was 23 years old, a falling apple caused him to 
question how far the force of gravity reaches. He real- 
ized that the same force that pulled the apple from the 
tree could hold the moon in its orbit around the earth. 
From laws discovered by Kepler, Newton showed how 
the sun's gravitational attraction must decrease with dis- 
tance. He assumed that the gravity of the earth behaves 
the same way. Newton calculated what the force that at- 
tracts the moon toward the earth would be at the earth's 
surface. This force proved to be the same as the force 
that gave the apple its acceleration. 

Newton's theory of gravitation says that the gravi- 
tational force between two objects is proportional (re- 
lated directly) to the size of their masses. That is, the 
larger either mass is, the larger the force is between the 
two objects. The theory refers to mass rather than 
weight because the weight of an object on the earth is 
really the strength of the earth's gravity on that object. 
On different planets, the same object would have differ- 
ent weights, but its mass would always be the same. 
Also, the gravitational force is inversely (oppositely) pro- 
portional to the distance between the centres of gravity 
of the two objects squared (multiplied by itself). For ex- 
ample, if the distance between the two objects doubles, 
the force between them becomes a fourth of its original 
Strength. 

Newton published his theory of gravitation in 1687. 
Until the early 1900's, scientists observed only one phe- 
nomenon that disagreed with the predictions of the the- 
ory. This was the motion of the planet Mercury, and the 
disagreement was very small. 

Einstein‘s theory of gravitation. In 1915, the 
German-born physicist Albert Einstein announced his 
theory of gravitation, the general theory of relativity. A 
key idea of general relativity is that gravitation is an ef- 
fect of the curvature of space and time. 

Although Einstein's theory involved a complete 
change in ideas about gravitation, it expanded upon 
rather than contradicted Newton's theory. In most cir- 
cumstances, it produced results that differed only 
slightly from those calculated with Newton's theory. 
When Einstein's theory was used to calculate the motion 
of Mercury, the calculations agreed exactly with the ob- 
Served motions of the planet. This was the first confirma- 
tion of his theory. 

The general theory of relativity is based on two as- 
sumptions. The first assumption is that space and time 
are curved wherever matter or energy is present. Ein- 
Stein provided equations that describe this curvature 
Precisely. The second assumption, known as the Princi- 
ple of Equivalence, states that the effects of gravity are 
equivalent to acceleration. To understand this principle, 
Suppose you are in a rocket ship at rest in space—that is, 
Without gravity or acceleration. If you drop a ball, it 
gy and does not fall. If the rocket accelerates upward, 

ball will appear to you to fall to the floor exactly as if 
gravity had acted upon it. What has happened, however, 
is that the rocket has accelerated upward toward the 

all. Thus, acceleration produces the same effect as 
Gravity, 
The Principle of Equivalence predicts that gravity 
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must cause the path of a light ray to bend as the ray 
passes near massive bodies, such as the sun, that curve 
space. This prediction was first confirmed in 1919 dur- 
ing a total eclipse of the sun. The sun also bends and de- 
lays radio waves. This delay was measured by sending 
radio signals between the earth and the Viking space 
probes that reached Mars in 1976, providing the most 
precise confirmation yet of general relativity. 

Predictions of general relativity. According to gen- 
eral relativity, massive bodies that orbit one another 
emit gravitational waves. This prediction was indirectly 
confirmed in 1978 by observations of a binary pulsar, 
which is a rapidly rotating neutron star that orbits a 
companion star. The observations indicated that the or- 
bital period of the pulsar is decreasing. The amount of 
this decrease agrees with predictions by general relativ- 
ity of the energy that the stars would lose by emitting 
gravity waves. 

General relativity has been applied to cosmology, the 
study of the universe as a whole. The theory predicted 
that the universe must either expand or contract. Such 
observations as a shift in the wavelength of light from 
distant stars indicate that the stars are moving away 
from us and that the universe is expanding. Accurate 
measurement of the rate of expansion of the universe 
and the amount of matter may indicate whether the uni- 
verse will expand forever, or whether the universe will 
contract. 

Related articles in World Book include: 
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Earth (The earth's gravity) Newton, Sir Isaac 
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Force Space travel (Overcoming 
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Gravitometer. See Pipeline (How pipelines work). 
Gravity, Centre of, is the point in an object where 
the force of gravity appears to act. If an object is sus- 
pended from any point on the vertical line passing 
through its centre of gravity, the object will remain sta- 
tionary. But if the centre of gravity is to one side ofa 
point around which the object can pivot, the object will 
turn in that direction. 

The centre of gravity of a child's seesaw is at the cen- 
tre of the board when no one sits on it. If the seesaw is 
pivoted at its centre, it will remain balanced. When two 
children of different weights get on opposite ends of 
the seesaw, the force of gravity will be greater on one 
end. The centre of gravity will then be between the cen- 
tre of the board and the end where the greater force is 
acting—that is, where the heavier child is sitting. The 
seesaw will tilt toward that end. If the heavier child 
moves toward the centre of the seesaw, the centre of 
gravity also moves toward the centre of the board and it 
will again balance. 

The force of gravity acts on all points in an object 
where there is mass (material), not simply at the centre 
of gravity. Physicists explain how gravity acts on objects 
in terms of moments. A moment is a measure of turning 
force. The moment of the gravitational force acting on 
any point is found by multiplying the force times the 
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horizontal distance to the pivot point being used. The 
moment has a size and a direction. That is, the moments 
of forces acting on one side of a seesaw tend to make it 
turn up or down, and the moments acting on the oppo- 
site side tend to make it turn in the opposite direction. 
Moments of the same size but opposite direction cancel 
one another, and so the seesaw does not move. Thus, in 
terms of moments, the centre of gravity of any object is 
the point where the moments of the gravitational forces 
cancel one another. The centre of gravity of a seesaw is 
at the centre of the board because the moments cancel 
one another there. 

An object pivoted so that it is not balanced will turn 
until its centre of gravity is at stable equilibrium Ithe 
lowest position possible). If the object is balanced with 
its centre of gravity directly above the pivot, the slightest 
turn will cause the object to become unstable. An object 
balanced in this way is said to be in a position of unsta- 
ble equilibrium. 

When an object moves, the centre of gravity moves as 
if all the mass of the object were concentrated there. 
The motion of an object moving under the force of grav- 
ity is described as the sum of the motion of the object's 
centre of gravity and the object's rotation around its cen- 
tre of gravity. An object's centre of mass is at the same 
point as its centre of gravity. The centre of mass is used 
to calculate the motion of objects due to all kinds of 
forces, not only gravitational forces. 

Gravity, Specific. See Density. 

Gravure. See Printing (Printing by gravure); Photoen- 
— and photolithography (Gravure photoengrav- 
ing). 

Gray, Asa (1810-1888), became the leading authority of 
his time on the plant life of the United States, He special- 
ized in classification and description of plants and inter- 
preted the plant life of past geological ages. His Manual 
of Botany, first published in 1848, helped to increase 
knowledge of plants growing in the Northeastern 
United States, and to popularize botany. 

He believed that each plant species originated in one 
place, and that physical means, such as wind, spread a 
plant species from its point of origin. In his own studies, 
Gray found evidence that supported Charles Darwin's 
principles of evolution, and he vigorously defended 
Darwin's ideas. See Darwin, Charles R. 

Gray was born in Sauquoit, New York. He received a 
medical degree from Fairfield Medical College, New 
York, in 1831 but never practised. He taught science in 


Centre of gra 
and stability ae 

To find the centre of gravity of 
a flat object, suspend the ob- 
ject and a plumb bob from 
one point. Draw a line along 
the plumb line. Then repeat 
from a second point. The cen- 
tre of gravity is where the two 
lines cross. The object will be 
unstable if a plumb line from 
its centre of gravity falls out- 
side the object's base. 


Utica, New York, and in 1836, he became curator at the 
New York Lyceum of Natural History. Two years later he 
was appointed professor of natural history at the Univer 
sity of Michigan. In 1842, he became professor of natu- 
ral history at Harvard University, and stayed there until 
his death. His library and herbarium formed the nucleus 
of the present Harvard University Herbarium, one of the 
largest and most noted in the world. 

Gray, Elisha (1835-1901), an American inventor, dis- 
puted Alexander Graham Bell's claims as inventor of the 
telephone. Gray became rich from the devices he in- 
vented, such as a telegraph for simultaneous transmis- 
sion of messages. See Bell, Alexander Graham. 

Gray, Robert (1755-1806), was the first person to sail 
around the world under the American flag. He sailed 
from Boston, Massachusetts, in 1787 bound for the 
North Pacific by way of Cape Horn, and returned by way 
of China and the Cape of Good Hope in 1790. He set out 
again on the same route, and sailed into the mouth of 
the Columbia River in 1792. He named the river after his 
ship. Gray's arrival at the river became a basis for Amer 
can claims to the Oregon Territory. He was born in 
Tiverton, Rhode Island. 

Gray, Simon (1936- ), is a British dramatist. His 
dramas explore modern British life, showing the secret 
frustrations and unhappiness that hide beneath a seem 
ingly successful surface. 

Gray's first popular play was Butley (1971). It concerns 
a university teacher who loses faith in his subject at the 
same time his personal life is crumbling. Otherwise En- 
gaged (1975) shows a publisher so absorbed in himself 
that he hardly notices the problems and suffering of his 
friends and family. Gray's other plays include Close of 
Play (1979), Quartermaine’s Terms (1981), and The Com- 
mon Pursuit (1984). 

Gray was born on Hayling Island, northeast of the Isle 
of Wight, England. He taught English literature at the 
University of London from 1965 to 1985. > 
Gray, Thomas (1716-1771), was a British poet. His 
masterpiece, “Elegy Written in a Country Churchyard” 
(1751), is one of the best-known poems in the English 
language. Its theme is the common fate of common 
men, who live out their lives and die unnoticed and un- 
remembered. The poem includes the famous line “The” 
paths of glory lead but to the grave.” 

Gray was born in London and attended Eton College 
and Cambridge University. He spent much of his life 
as a scholar at Cambridge. Gray travelled through 


France and Italy from 1739 
to 1741, and later made 
many trips through Scot- 
land and the English Lake 
District. His journals of 
these travels reveal his ap- 
preciation of nature. 

Gray's first published 
poem was Ode on a Dis- 
tant Prospect of Eton Col- 
lege” (1747). It includes the 
famous line where ig- al 
norance is bliss/Tis folly to THOUS) by C tecarde Ne 
be wise.” Among his other a ete aes 
major early poems are e Set 
Hymn to Adversity” and a 
sonnet on the death of a friend, Richard West. All were 
written at his mother’s home in Stoke Poges, a village in 
Buckinghamshire, England. The churchyard depicted in 
his famous elegy is in Stoke Poges. The language re- 
flects Gray's fondness for the artificial diction typical of 
much poetry of his time. But he illustrated a new trend 
toward romanticism in his mood of melancholy moraliz- 
ing. A romantic feeling appears in his odes “The Bard” 
(1757) and “The Progress of Poesy” (1757), both written in 
the style of the Greek poet Pindar. 

Although a shy man, Gray carried on a large corre- 
spondence. His letters to such friends as the author- 
Politician Horace Walpole, are themselves examples of a 
minor art form of the period. 

Grayling is a game fish, once called “the flower of 
fishes” by Saint Ambrose. The few known species live in 
Clear, swift-running, unpolluted rivers and large lakes of 
cool or Arctic regions. The Arctic grayling grows up to 
60 centimetres long and may weigh over 2 kilograms. 

Graylings resemble trout in their habits, but are more 
slender, graceful, and active. The grayling’s scales also 
grow larger. In the spring, graylings swim in pairs. The 
male can be distinguished by its more brightly coloured 
dorsal fin. The grayling is highly prized by anglers. Its 
flesh is considered a delicacy to eat. 
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The grayling has a slender body with colourful fins. 


Scientific classification. Graylings belong to the trout fam 
ily, Salmonidae. The Arctic grayling is Thymallus arcticus 
Graz (pop. 243,405), Austria's second largest city, is the 
capital of the province of Styria. The city lies on the Mur 
River. For location, see Austria (map). It is an industrial 
centre, producing chemicals, hats, iron and steel prod 
ucts, leather, lithographic work, mathematical instru 
ments, and paper. Charles Francis University dates from 
1586. The city has a cathedral that was built in the 1400s; 
the Joanneum, a museum; and the Schlossberg, or cas- 
tle. Bavarian Germans settled in Graz during the Middle 
Ages. 

Grazing. See Pasture; Ranching. 

Greasewood, also called black, or true, greasewood, 
is a scraggly thorny bush 0.5 to 1.8 metres high with stiff, 
grey-barked branches and narrow fleshy leaves. Grease- 
wood grows over vast areas in the desert valleys, or 
flats, of the Southwestern United States and adjacent 
areas of Mexico. The plant is an indicator of under- 
ground water, and is a valuable food for cattle and 
sheep. 


Scientific classification. Greasewood belongs to the 
goosefoot family, Chenopodiaceae. It is Sarcobatus ver- 


miculatus. 


Great Artesian Basin is the largest artesian basin in 
Australia. It lies below a large part of Queensland, north- 
ern New South Wales, and the northeastern corner of 


A churchyard in the English 
village of Stoke Poges, /eft, 
was the setting for Thomas 
Gray's famous poem “Elegy 
Written in a Country Church- 
yard.” Gray is buried in the 
churchyard. 
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South Australia. Within its total area of about 1.5 million 
square kilometres, about 1,500 artesian bores provide 
regular supplies of water for farming. See Artesian well. 
Great Barrier Reef is the largest group of coral reefs 
in the world. It extends along the northeast coast of Aus- 
tralia (see Australia [terrain map)). The Great Barrier Reef 
is not a continuous barrier but a scattering of thousands 
of individual reefs. The reef has been placed on the 
World Heritage List compiled by UNESCO (United Na- 
tions Educational, Scientific and Cultural Organization) 
because of its unique size and its many different plants 
and fish. Almost all of the reef in Australian waters now 
lies within the Great Barrier Reef Marine Park, the 
world’s largest marine park. It has an area of nearly 
350,000 square kilometres. 

A warm climate, sandy beaches, colourful wildlife, 
tropical islands, and ideal conditions for water sports 
make the reef region a popular tourist attraction. 

Location and size. The Great Barrier Reef stretches 
north and northwest from Gladstone, Queensland, to a 
point in the Gulf of Papua opposite Port Moresby, Papua 
New Guinea. The Great Barrier Reef is more than 2,000 
kilometres long and consists of nearly 3,000 reefs. 

The reefs of the Great Barrier Reef system lie on Aus- 
tralia's continental shelf. This area has relatively shallow 
waters of about 40 metres deep. The continental shelf is 
broad off southern Queensland but narrows considera- 
bly farther north. As a result, the reefs located on the 
edge of the continental shelf are more than 250 kilome- 
tres offshore near Mackay in the south but less than 50 
kilometres offshore in many places farther north. 

Physical features. Experts suggest that parts of the 
Great Barrier Reef could be as much as 18 million years 
old. But most of the structures that can be seen today 
have developed over the last 2 million years. The top- 
most layers of reefs at sea level are only a few thousand 
years old. However, most of these reefs are built upona 
foundation of older reefs. 

Sea level was at or near its present level about 


The Great Barrier Reef, along the northeast coast of Australia, 
includes coral formations such as those shown above. 


ite Maday I, 
~ Litman I. 


The Great Barrier Reef stretches along the eastern coast of 
Queensland. The Barrier forms a lagoon, enclosing reefs and is: 
lands, many of which are popular resorts. 


125,000 years ago. This level allowed reefs to develop 
on Australia’s continental shelf. Sea level was more than 
130 metres below today’s level about 20,000 years a9 
when much of the earth's water was turned to ice. At 
this time, most of Australia’s continental shelf was eX: 
posed as a coastal plain. The existing reefs were lime- 
stone hills rising from the plain. About 18,000 years 49% 
the hills were covered by water as the sea level rosé 
again. Corals began to grow again in the new seas. 

As the coastal plain was covered by the rising sea, : 
number of mountain ranges were cut off from the main 
land to become high, rocky continental islands. Mag- 
netic Island and the islands of the Whitsunday group are 
perhaps the best-known continental islands. There arê 
616 other continental islands in the reef region. Many 
continental islands have reefs around them. 

The small islands known as cora/ cays are different i 
from continental islands. Few coral cays are more than 
few metres in height and a few hectares in area. They 
are structurally part of the Great Barrier Reef. Cays are 
deposits of sand, shingle, or rubble piled together w 
winds, waves, and tidal currents on top of usually exte 
sive reef tops. The material comes mainly from the 
breakdown of corals and shells and reef plants al 
algae. In time, these piles of dead remains become $ 
ble enough for vegetation to grow on them. Small de 
plants grow first, but eventually a dense forest can 0? 
velop. Green Island, off the coast near Cairns, is an & 


Coral head Reef crest 


Lagoon 


lagoon 
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Low water level 


ad complex life of the Great Barrier Reef makes it a fascinating place for biological studies. 
e numerous corals provide food and shelter for multicoloured fish and marine invertebrates. 


ample of this type of island. In the Great Barrier Reef re- 
gion, there are 205 cays with no plants and more than 65 
coral cays with plants. 

Climate of the Great Barrier Reef varies from north to 
south. The north has tropical conditions and high hu- 
midity with a wet season around January. The south has 
Cooler, subtropical to temperate conditions. 

Marine life. Coral reefs are built up by billions of tiny 
animals called coral polyps and plants called coralline 
algae. These plants and animals deposit limestone. Dead 
Corals, bound together by their own limestone and that 
of the skeletons of coralline algae, make up a reef. Over 
thousands of years, corals that are cemented together 
may form a reef many metres thick, with a thin outside 
layer of living corals. The corals that build reefs grow 
best where conditions provide sunlight and stable water 
temperatures of 20° C or above. They need good aera- 
tion (mixing of air and water) and a good supply of nutri- 
ents (food). These conditions are usually found from 
midtide level down to about 40 metres. A few coral spe- 
cies grow in waters up to 120 metres deep, but they are 
not important reef builders. 

A coral reef includes many species of corals, such as 
staghorn coral, brain coral, honeycomb coral, and 
Mound coral, The colour of reef-building corals comes 
a pigments in the tissues of the polyps. When a coral 

anny dies, only its white limestone skeleton remains. 
tiny Success of corals as reef builders is due in part to 
in H single-celled plants called zooxanthellae, which live 
ath e cells of the polyps‘ tissues. Zooxanthellae, like 
tae plants, harness energy from sunlight to manufac- 
ure material used for their own nutrition and reproduc- 


tion. In doing so, they make use of carbon dioxide pro- 
duced by the coral, and in return, pass some materials 
back to the coral. Their presence enhances the rate at 
which polyps create their limestone skeletons. 

Coral reefs harbour more kinds of fish than any other 
marine environment. There are about 3,000 kinds of fish 
known to live in the seas around Australia. Almost 1,500 
of these species are found in the reef region. Angelfish, 
cod, manta rays, mackerel, butterfly fish, and surgeon 
fish all live and breed in reef waters. Three species of 
marine turtles, the green, hawksbill, and loggerhead, 
are found in reef waters. They breed on beaches of 
some coral cays. Of 10,000 species of shellfish, 4,000 live 
on or near coral reefs. Other animals that live in the reef 
waters include crabs, shrimps, crayfish, sea urchins, sea 
stars, sea cucumbers, soft corals, sea fans, sponges, sea 
anemones, and worms. 

Protecting the reef. The reef region has long been 
used as a source of food and raw materials. The Great 
Barrier Reef, or parts of it, were explored and used by 
Aboriginal fishermen and hunters many thousands of 
years ago. Since the arrival of Europeans in 1788, the 
reef has supported commercial enterprises that harvest 
its natural resources. Important industries are based on 
such animals as beche de mer (sea slugs), turtles, scal- 
lops, prawns, and fish. In the past, the reef was also a 
supplier of nonliving resources. A number of cays were 
mined for guano (phosphate rock) in the second half of 
the 1800s. During the late 1960's, public concern for the 
future of the Great Barrier Reef grew and began to be 
expressed in newspapers and on television. Awareness 
of the threat to the reef from oil drilling and mineral ex- 
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ploitation drew people together in efforts to protect the 
reef. In 1970, joint Commonwealth and Queensland 
Royal commissions were established to investigate the 
issue of oil drilling in Great Barrier Reef waters. 

Following the commissions’ inquiry, Australia’s fed- 
eral government passed the Great Barrier Reef Marine 
Park Act of 1975. The act formally ensured the establish- 
ment, control, care, and development of a marine park 
in the region. The goal of the Great Barrier Reef Marine 
Park Authority, created by the same act of Parliament, is 
to provide for the protection, wise use, appreciation, — 
and enjoyment of the Great Barrier Reef. Apart from sci- 
entific research, the mining of minerals is no longer al- 
lowed within the marine park. Oil drilling is now prohib- 
ited anywhere within the Great Barrier Reef region. 

Crown of thorns starfish (Acanthaster planci) is a 
large, multiarmed echinoderm that eats the living parts 
of corals. The starfish envelops the coral with its arms, 
protrudes its stomach from its mouth, and digests the 
soft parts of the coral, leaving the skeleton behind. 
These starfish are normally found in low numbers on 
coral reefs in many parts of the world. But large num- 
bers of them—sometimes in the millions—can suddenly 
appear, feed in large groups, and then disappear, leav- 
ing up to 95 per cent of corals on any one reef dead. 
Many reefs in the Indian and Pacific oceans have been 
infested since the 1960's. 

The crown of thorns infestations declined on the 
Great Barrier Reef in the mid-1970s, but began again in 
1979. The area between the towns of Townsville and 
Cairns was worst affected. Between 1982 and 1984, sci- 
entists estimated that about 16 per cent of the reefs of 
the Great Barrier Reef were infested. About 2 per cent 
were infested in 1985. Marine scientists are not sure if 
the outbreaks are natural events or the result of human 
activity. For example, outbreaks could be triggered by 
overfishing the natural enemies of the starfish. For this 
reason, about 50 scientists began an intensive research 
programme on the starfish in the late 1980's. 

Places to visit. Most resorts in the reef region are in 
the Whitsunday group of islands. Only the coral cay re- 
sorts of Green Island, Heron Island, and Lady Elliott Is- 
land can truly claim to be on the reef itself. The resorts 
offer a tropical or subtropical climate, and a wide range 
of water sports and other activities, 

All the resorts have coral reefs close at hand or en- 
able guests to travel quickly to places where coral life 
can be viewed. Scuba and snorkelling equipment, glass- 
bottomed boats, and underwater observatories enable 
visitors to get a close view of the reefs. High-speed cata- 
marans provide transportation in the reef region. Float- 
ing pontoons provide stable centres from which to ex- 
plore coral reefs. Another type of vessel used to show 

the reefs to tourists is the semisubmersible, a type of 
barge with a deep, glass-walled keel. Within the keel are 
carpeted benches enabling tourists to look through 
large picture windows at the reefs. The resort islands 
are well known but they are not typical of islands in the 
reef region. Most of the islands remain uninhabited, 

See also Crown of thorns; Queensland (map; picture). 
Great Basin is a large desert region in the Western 
United States. It has several lakes and streams. Water in 
the streams either dries up or empties into one of the 
lakes, where it evaporates. The Great Basin is a region of 
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Location of the Great Basin 


interior drainage because its streams drain inside the 
area rather than into bodies of water that lie outside the 
area. 

The basin covers about 520,000 square kilometres in 
California, Idaho, Nevada, Oregon, Utah, and Wyoming. 
Sinks \low areas that may hold water) lie in some valleys. 
The largest are the Great Salt Lake, Carson and Hum- 
boldt sinks, and Pyramid Lake. The basin’s deepest de- 
pression is Death Valley in California. 

Great Bear Lake is the largest lake in Canada and the 
fourth largest in the Americas. Great Bear Lake covers 
31,328 square kilometres in the Northwest Territories. 


Great Bear Lake 


Area: 12,096 sq. mi. 
(31,328 km?) 
: 512 ft. (156 m) 
above sea level 


Deepest point: * 1,299 ft. 
(396 m) 
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The lake spreads across parts of two of Canada’s major 
land regions, the Canadian Shield and the northern Inte- 
rior Plains. A part also lies within the Arctic Circle. Ice 
covers the lake for about three-quarters of the year. The 
lake's Dease Arm and McTavish Arm extend north into 
the tundra, a dry, cold, treeless region. Forests line the 
shores of the rest of the lake. The Great Bear River 

drains the lake into the Mackenzie River and becomes 
part of Canada’s longest navigable river system. 

Great Bear Lake contains many fish, including trout, 
whitefish, and northern pike. The region around the lake 
has abundant wildlife. Residents from Fort Franklin, on 
the southwest side of the lake, trap many animals for the 
fur market. The lake probably got its name because of 
its size and because of the bears that lived on its shores. 

Large quantities of pitchblende—a source of 
uranium—were mined near Echo Bay on the east side of 
the lake from the 1930's to 1960. 

Great Britain is the name often used for the country 
officially known as the United Kingdom of Great Britain 
and Northern Ireland. 

People who live in the United Kingdom (UK) are gen- 
erally described as British. The country is generally 
known as the United Kingdom in national government, 
the European Union, and the United Nations. But the 
terms Britain or Great Britain are often used in sports 
and social events. 

See also United Kingdom; United Kingdom, History 
of the. 

Great-circle route is the shortest, most direct route 
between two points on the earth's surface. A great circle 
is any circle that divides the globe into equal halves. Its 
length is the same as that of the equator. On most flat 
Maps, a straight line appears to be the shortest distance 
between two places. A great-circle route often appears 
as a longer curve. But maps are not true pictures of the 
surface of the earth. Maps are flat, but the earth is a 
sphere. The shortest distance between any two points 
on the earth can be found easily only on a globe. The 
shortest distance lies along the great circle passing 
through the two points. A special kind of map called a 
gnomonic projection shows a great-circle route as a 
Straight line. 

To follow a great-circle route exactly, a ship must con- 
stantly change the compass direction in which it is head- 
ing. A ship's navigator would find it hard to follow a rap- 
idly changing course. Instead, the navigator can plota 
course with a series of connected lines, each line fol- 
lowing a constant direction. These lines, called rhumb 
lines, join selected points along the great-circle route. 
By following the compass directions that are indicated 
by the rhumb lines, the ship can sail a course that is 
Close to the shortest possible route. Aeroplanes can fol- 
low great-circle routes more easily than can ships. Many 
aeroplanes use a method of navigation known as inertial 
Guidance, which allows aircraft to follow great-circle 
routes accurately. Ballistic missiles also use inertial 
Suidance systems to follow great-circle routes as they 
enter space and return to earth (see Inertial guidance). 

In 1537, Pedro Nunes, a Portuguese navigator, wrote 
about the advantages of great-circle-route navigation. 

ost ships did not sail great-circle routes until the 

800s, when navigation improved. In the 1900s, great- 
Circle routes have determined the major air routes. 


GreatDane 315 


A Great Dane makes a good guard dog and family pet. 


Great Dane is a breed of large working dog. It is one 
of the largest of all dogs. Great Danes are strong, ele- 
gant, courageous, and friendly. They weigh from 46 to 
79 kilograms. Males stand about 76 centimetres high at 
the shoulder and females about 72 centimetres high. 

The Great Dane is a powerful dog with a large, rec- 
tangular head. It has a long, curved tail, which it carries 
low. The short, dense coat of a Great Dane may be tan, 
brown with black stripes, black, blue, or white with 
black patches. 

The Great Dane was developed in Germany during 
the 1500s. It was first used in hunting boars and as a 
guard dog. Today, Great Danes make gentle, devoted, 
protective family dogs. 

See also Dog (picture: working dogs). 


A t-circle route is the shortest distance between two 
oints on the earth's surface. A kind of map called a gnomonic 


projection, top, shows a great-circle route as a straight line. Any 
‘other map, including the Mercator map, bottom, does not. 
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Great Depression 


Great Depression was a worldwide business slump 
of the 1930s. It ranked as the worst and longest period 
of high unemployment and low business activity in 
modern times. The Great Depression began in October 
1929, when values of stocks and shares in the United 
States dropped rapidly. Thousands of shareholders lost 
large sums of money. Banks, factories, and shops closed 
and left millions of people jobless and penniless. Many 
people had to depend on the government or charity for 
food. 

The Great Depression affected almost every country. 
It caused a sharp decrease in world trade because each 
country tried to help its own industries by increasing re- 
strictions on imports. The depression caused some na- 
tions to change their leader and their type of govern- 
ment. The poor economic conditions led to the rise of 
the German dictator Adolf Hitler and to the Japanese in- 
vasion of China. 

The German people supported Hitler because his 
plans to make Germany a world leader gave them hope 
for improved conditions. The Japanese developed in- 
dustries and mines in Manchuria, a region of China, and 
claimed this economic growth would relieve the de- 
pression in Japan. The militarism of Germany and Japan 
was one of the factors that helped bring on World War 
Il (1939-1945), 

The Great Depression ended after nations increased 
their production of war materials at the start of World 
War Il. This increased level of production provided em- 
ployment and put large sums of money back into circu- 
lation. 

The depression had lasting effects on governments as 
well as people. For example, many governments took 


Bank failures wiped out the 
savings of millions of people 
during the Great Depression 
Depositors crowded around 
the American Union Bank in 
New York City, /eft, after it 
failed in 1931. About 9,000 
banks in the United States 
closed from January 1930to 
March 1933. 


more responsibility than ever before for strengthening 
their nations’ economies. 


Causes of the Great Depression 


Many causes contributed to making the Great am 
pression as severe as it was. In Europe, World War saat 
(1914-1918) had caused devastation and economic €! i; 
In the United States, during the 1920's, many bank 
ures, together with low incomes among farmers ener 
factory workers, helped set the stage for the depre ee 
Uneven distribution of income among workers a 
tributed to the slump. Most economists agree that t 
New York stock market crash that occurred in 1929 

tarted the depression. 
: Attersasth of World War I. The countries in etic 
most seriously affected by the economic slump pi në 
war were the industrialized nations of Germany an 
United Kingdom. Although there was a prodno 
boom in the early 1920's, the war had disrupted pe 
tional trade patterns and many of the pre-war m $ 

no longer existed. Also, once the gold standard ia ne 
been abandoned, there were no recognized me aa 
rates for each country’s currency (see Gold stan gel 

Germany had been ordered to pay vast repara do s0: 
(compensation) after the war and when it failed to be 
France invaded the Ruhr in 1923 to take over the € A 
mines. The result was strikes and even less marn ie 
production. Vast inflation made the German mar! s sult 
less and people took home their weekly wages a as for 
cases of worthless banknotes. The only solution ae 
the other European countries to agree that cen Gat 
should pay less and for the United States to len during 
many money. Industrial production did increase table 
the late 1920's, but the government remained uns 
and weak. id tn 

In the United Kingdom, there had been a rap! 


crease in the number of trade union members during 
the war and they had reasonable hopes of eventually es- 
tablishing a Labour government. This upset the tradi- 
tional two-party political system and throughout the 
1920's no government had the support to introduce or 
maintain a long-term strategy to beat unemployment. 
Over 20 per cent of the labour force was out of work 
after the immediate post-war boom. The worst hit areas 
were northern England, Clydeside in Scotland, and 
South Wales, where coal, iron, steel, and shipbuilding 
had provided most of the jobs. In 1926, the Trades 
Union Congress supported a General Strike called by 
the mineworkers, who had been threatened with pay 
cuts. However, the government was well-prepared and 
had the support of the army, police, and civilian volun- 
teers to keep essential services going. The General 
Strike collapsed after 12 days, but the miners remained 
on strike for seven months, causing misery for thou- 
sands of families. 

The war had an effect in Australia too. Manufacturing 
had developed during the war when imported goods 
were difficult to obtain, and continued to grow during 
the 1920's. An increasing proportion of the work force 
moved to the cities and to jobs in factories, shops, and 
offices. But production costs were high. Imports pro- 
vided stiff competition in spite of protective tariffs. Many 
workers were employed in public works as state gov- 
ernments set out to meet the needs of the growing cit- 
ies. State governments borrowed money overseas to fi- 
nance these public works. In the late 1920s, strikes and 
lockouts disrupted industry and increased unemploy- 
ment. Even during the prosperous 1920s, unemploy- 
ment averaged about 10 per cent of the work force. 

The farm depression of the 1920's. The 1920's were 
a prosperous period for business in the United States, 
but most U.S. farmers did not prosper. Prices of farm 
products fell by about 40 per cent in 1920 and 1921, and 
they remained low throughout the 1920's. Some farmers 
lost so much money that they could not pay the mort- 
gages on their farms, These farmers then had to either 
rent their land or move. By 1927, the prices on the world 
market were dropping once again. Farmers in many 
other countries, such as Australia, were beginning to ex- 
perience financial difficulties. 

Bank failures increased during the 1920's. Most of 
them occurred in agricultural areas because farmers ex- 
Perienced such poor conditions. About 550 U.S. banks 
Went out of business from July 1, 1928, to June 30, 1929, 
the period of greatest prosperity in the 1920s. 

Uneven distribution of income. Factory, railway, 
and mine owners increased their profits in the early 
1920s as long as the post-war boom continued. Indus- 
trial production increased about 50 per cent, but the 
Wages of industrial workers rose far more slowly. As a 
result, these workers could not buy goods as fast as in- 
dustry produced them. Many people had to buy on 
credit, and others reduced their spending to hold down 
their debts. Then the amount of money in circulation de- 
creased, and business activity slowed down. 

The stock market crash. From 1925 to 1929, the av- 
erage price of shares on the New York Stock Exchange 
More than doubled. Rising share prices encouraged 
Many people to speculate—that is, buy shares in hope of 
making large profits following future price increases. 
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Share prices dropped rapidly on Oct. 24, 1929, now 
known as Black Thursday. Most share prices remained 
steady on Friday and Saturday. But the next Monday, 
share prices fell again. Then, on Tuesday, October 29, 
shareholders panicked and sold a record 16,410,030 
shares. Thousands of people lost huge sums of money 
as share prices fell far below the prices paid for the 
shares. Banks and businesses had also bought shares, 
and many lost so much that they had to close. Share 
prices fell almost steadily for the next three years. 


The deepening depression in the U.S.A. 


The Great Depression differed in both length and 
harshness from previous depressions. Business failures 
increased rapidly among banks, factories, and shops, 
and unemployment soared. Millions of people lost their 
job, savings, and home. 

Economic breakdown. From 1930 to 1933, prices of 
industrial shares in the United States fell by about 80 per 
cent. Banks and individuals with investments in the stock 
market lost large sums. Banks had also loaned money to 
many people who could not repay it. The deepening de- 
pression forced large numbers of people to withdraw 
their savings. Banks had great difficulty meeting the 
withdrawals, which came at a time when the banks were 
unable to collect on many loans. The bank failures 
wiped out the savings of millions of people. 

Bank failures made less money available for loans to 
industry. The decline in available money caused a drop 
in production and a further rise in unemployment. By 
1932, the total value of world trade had fallen by more 
than a half, as country after country abandoned the gold 
standard and prevented the import of foreign goods. 

Human suffering became a reality for millions as the 
depression continued. Many died of disease resulting 
from malnutrition. Thousands lost their home because 


Apple pedlars lined the streets of many large cities during the 


ousands of men who had lost their job sold 


t Depression. Th 
ESA h money for food and clothing. 
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they could not pay the mortgage. In the United States, 
young people wandered through the country seeking 
food, clothing, shelter, and a job. Some travelled in 
freight trains and lived near train yards in camps called 
hobo jungles. 

The homeless, jobless travellers obtained food from 
welfare agencies or religious missions in towns along 
the way. Most of their meals consisted of soup, beans, 
or stew and had little nourishment. The travellers 
begged for food or stole it if they could not get some- 
thing to eat in any other way. Sometimes they ate scraps 
of food from dustbins. 

The ragged travellers found clothing harder to obtain 
than food. Missions gave most of the clothing they had 
to needy local people. Some of the travellers became ill 
because they did not have proper food and clothing. 
Even the sick wanderers had trouble getting help be- 
cause hospitals helped local residents first. 

Many people who lost their home remained in the 
community. Some crowded into the home of a relative. 
Others moved to a shabby section of town and built 
shacks from flattened tin cans and old crates. Groups of 
these shacks were called Hoovervilles, a name that re- 
flected the people's anger and disappointment at Presi- 
dent Herbert Hoover's failure to end the depression. 

A visitor to a Hooverville in Oklahoma City, Okla- 
homa, described the effects of the depression: “Here 


were all these people living in old rusted-out car bodies. 


. -- One family . . . [was] living in a piano box. This wasn't 
just a little section, this was maybe 10 miles wide and 10 
miles long. People living in whatever they could junk to- 
gether...” 

In 1932, many farmers refused to ship their products 
to market. They hoped a reduced supply of farm prod- 
ucts would help increase the price of these goods. Such 
farmers’ strikes occurred throughout the country, but 
they centred on lowa and the surrounding states. 

Severe droughts and dust storms hit parts of the Mid- 


west and Southwest during the 1930s. The afflicted re- 
gion became known as the Dust Bowl, and thousands of 
farm families there were financially ruined. Many farm- 
ers went to the fertile agricultural areas of California to 
look for work. Most who found jobs had to work as fruit 
or vegetable pickers for extremely low wages. The mi- 
grant families crowded into shacks near the fields or 
camped outdoors. John Steinbeck's novel The Grapes of 
Wrath (1939) describes the hardships some migrant fam- 
ilies faced during the depression. See Dust Bowl. 


Effects in Europe 


The stock market crash of 1929 very quickly had an ef- 
fect in Europe. The United States government took all its 
money out of Germany and by 1931 industry once more 
failed and people were unemployed. Investors then 
turned to the United Kingdom. But UK banks could not 
support the drain on their gold reserves either and the 
UK government tried to borrow from the United States. 
The condition of the loan was that the UK should 
achieve a balanced budget. That was only possible by 
cutting unemployment benefit, which the then Labour 
government was unwilling to do. As no political party 
could solve the problem alone, the leaders formed a co- 
alition, called the National government, which held 
power from 1931 to 1939. 

In Europe, as in the United States, people faced 
homelessness and unemployment. Studies carried out 
in the United Kingdom between 1934 and 1938 showed 
that 19 per cent of the population were on a sub- 
standard diet. Hunger marches, the most famous being 
that from Jarrow in Tyneside in 1934, were attempts to 
gain publicity for the plight of thousands of people. 
Eventually Parliament passed an act reorganizing relief 
for the unemployed and by the late 1930's many people 
were better provided for than in the 1920s. 

However, not all parts of the UK were equally af- 
fected. In parts of the Southeast and Midlands, where 


Unemployed workers ia 
Jarrow, an industrial town! 
the northeast of England, 
marched to London in 19 He 
publicize their plight The e 
row March became the mo: 
famous of many hunger Brit: 
marches that occurred in K. 
ain during the Great Depre: 
sion. Towns in the north a 
England that depended c, 
heavy industry were pä ee 
larly affected by unemp 
ment. 


heavy industry had never existed, a new prosperity grew 
up based on the chemical industry, electricity, car manu- 
facture, and food processing. Money was put into sub- 
urban housing and leisure facilities to provide workers 
with a luxurious style of life compared to that of the ma- 
jority in the depressed areas. 

The main effect of the depression in Europe, apart 
from the human suffering of those out of work, was the 
rise of extremist political parties. In the UK, both the 
Communist Party and the British Union of Fascists under 
Oswald Mosley received popular support in the most 
run down areas of inner cities. But extremism was most 
apparent in Germany, where Adolf Hitler seized the 
chance to captivate many Germans dissatisfied with the 
leadership of their country after World War I. He took 
advantage of the weak government and the nationalistic 
feelings among many Germans and managed to per- 
suade them that he would make them proud of their na- 
tion once again. He gained overall control of the country 
in 1933 and implemented a plan to re-arm Germany, 
which put industry back to work again and ended unem- 
ployment, but ultimately led to World War II. 


The depression in Australia 


Australia might have been able to solve the problems 
of the 1930's recession by itself if there had been no out- 
side factors. But the problem was worldwide. The sud- 
den loss of overseas capital caused both government 
and business to stop expanding. Many workers were 
dismissed, 

a had borrowed heavily in the 1920s to in- 
“tla and develop marginal land. They now 
em nancial difficulties. Some farmers abandoned 
a end and went to look for work in towns and 
E e government introduced special laws known 
pa ee legislation. These laws authorized farm- 
fa elay making their mortgage repayments. The 
rmers’ debt adjustment acts also helped many farmers 
to survive, 
Ù er governments first reaction to the depression was 
little paag farmers to grow more wheat. But this had 
aA, ect on farmers’ incomes because prices were- 
eRe to fall. Other government measures to assist 
Sheet included bounties, direct aid, and flour taxes. 
iat armers let their stock wander because they could 
Meet labour costs. Farm workers were laid off or 

ad to accept wage cuts. 
renemployment was the major visible sign of the de- 
tie ae In Australia, the rate of unemployment was 
the U igher than that recorded in the United States and 
mite a Kingdom in the worst years. Historians esti- 
tralia at more than one third of the work force in Aus- 
of Sees unemployed in 1932. Many people were out 
aie, for the whole of the 1930's until World War Il 
ment out in 1939. Some experts believe that unemploy- 
res ‘ue probably even more widespread than the fig- 
thins icate. On the other hand, much of Australia was 

is ri because of its mild climate. Life was easier 
cine: an in some countries for people with no money, 

S, or jobs. 
lnd employment relief schemes. Except in Queens- 
relief ie: were no organized policies of government 
and there are today. At first, the government gave 
Outs of food that unemployed people had to collect 


man from Perth, Australia, tried to get work 
by walking up and down the streets wearing a sign. 


An unemployed 


from various central distribution points. In later 
schemes, unemployed people received dole cards. In 
effect, these dole cards were orders that could be re- 
deemed at local shops for goods. The later relief work 
schemes provided people with some occupation and 
also provided a limited amount of cash. Most of the re- 
lief work involved heavy manual labour. 

The effects of unemployment were visible every- 
where. Crowds gathered around newspapers displayed 
in public places to read the few job advertisements. 
Other crowds waited outside places where jobs might 
be available. Begging became commonplace. Many 
people hawked homemade products from door to door. 
Some people moved on to the roads and went to the 
country. They hoped food would be more plentiful and 
that some work might be available. 

Many workers and their families lost their homes or 
were unable to continue living in their rented houses. 
Avoiding rent collectors and bailiffs became a night- 
mare for many families. Many faced the shame and de- 
spair of eviction. Some families took their few posses- 
sions and drifted to the growing number of shanty- 
towns, such as the settlement at La Perouse, Sydney, 
called Happy Valley. Many single men slept in parks. 

Many couples who had been planning marriage post- 
poned it until times improved. Marriage and birth rates 
dropped markedly during the depression. 

Although the effects of the depression were wide- 
spread, research has indicated that not all people were 
equally affected. Unemployment was higher in inner- 
city, working-class areas than in suburban areas. City un- 
employment was worse than in the country. Unskilled 
workers generally suffered longer periods of unemploy- 
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ment than skilled workers. Women appear to have had 
more chance of employment than men. The reason for 
this may be that most women were employed in such 
basic industries as food production. Employers pre- 
ferred them to men because they could pay them less. 

Extremist politics appeared in Australia too. Many 
people voted for the Communist Party and New State 
movements, which supported the setting up of separate 
states to break away from those already existing. 


Curing the depression 


The New Deal. In the United States, President Hoo- 
ver believed that business, if left alone to operate with- 
out government supervision, would correct the eco- 
nomic conditions. He declared that state and local 
governments should provide relief to the needy. But 
those governments did not have enough money to do 
so. Eventually, in 1932, he set up the Reconstruction Fi- 
nance Corporation (RFC). This government agency pro- 
vided some relief by lending money to banks, railways, 
and other large institutions whose failure would have 
made the depression even worse. However, most Amer- 
icans felt that Hoover did not do enough to fight the de- 
pression. They elected Franklin D. Roosevelt president 
in 1932. 

Roosevelt believed the federal government had the 
chief responsibility of fighting the Great Depression. He 
set up a programme to relieve the depression. Roose- 
velt called his programme the New Deal. 

The laws established by the New Deal had three main 
purposes. First, they provided relief for the needy. Sec- 
ond, they aided nationwide recovery by providing jobs 
and encouraging business. Third, the laws tried to re- 
form business and government so that such a severe de- 
pression would never happen in the United States again. 

The government also aided recovery by spending 
large sums of money. This federal spending gave busi- 
nessmen the confidence to also begin spending. The 
economy improved after money began to circulate. The 
government also increased trade by lowering tariffs on 
certain imported goods. In return, other nations low- 
ered tariffs on some products that they imported from 
the United States, 

Some Americans who kept their jobs during the 
Great Depression managed to live comfortably. Many of 
those who had a steady income could afford to buya 
car, clothes, and other products that were out of reach 
for most people. People who had enough money found 
that, because of low prices, conditions were better dur- 
ing the depression than they had been in the 1920's, 

The approach of war. Full recovery from the Great 
Depression did not come about until the end of the 
1930's, as World War II approached. As preparations for 
war intensified, military recruitment and spending on ar- 
maments boosted employment. With the outbreak of 
war in 1939, the world’s major economies strained to 
maximize their output and employ all their resources to 
meet the needs of the war effort. 


Long-term effects of the depression 


The Great Depression, followed by World War ll, 
caused permanent changes in government policies. It 
also changed the attitudes of countless people towards 
various aspects of life. 


New government policies. Many governments 
began to provide better welfare benefits for the poor 
and needy. Many governments changed their basic phi- 
losophy of spending. Before the depression they had 
tried to spend the same amount of money as they col- 
lected. But to support new welfare programmes, gov- 
ernments used deficit spending—that is, they spent 
more money than they collected. Governments have 
continued to rely on deficit spending during most years 
since World War II ended in 1945. 

New public attitudes. The depression changed the 
attitudes of many people toward business and gover- 
ment. Before the depression, many people regarded 
bankers and business executives as national leaders. 
After the stock markets crashed and these leaders could 
not relieve the depression, people lost faith in them. The 
governments finally succeeded in improving conditions. 
As a result, many people decided that the government= 
not business—had the responsibility to maintain the na- 
tional economy. 

Many people changed their basic attitudes toward 
life because of the suffering they experienced during 
the depression. They previously had believed they 
would have a reasonably happy life if they worked hard, 
saved money, and treated others well. The depression 
shattered that belief. The situation seemed especially 
hard to understand because there appeared to be no 
reason for so many of the things that happened. 

The depression probably affected young adults more 
than any other group from a psychological viewpoint. 
These men and women encountered great difficulty in 
finding a job and starting a career. If they did find a post 
tion, they had little chance for promotion because em 
ployers eliminated jobs throughout the depression. 
Consequently, many young adults lost confidence in 
themselves and lowered their ambitions. 

Some people who lived through the Great Depres- 
sion became more concerned with material possessions 
than did people born after that era. The depression 
forced people to worry about such necessities as food, 
clothing, and shelter. After the economy improved, 
many people wanted material comforts that they had 
lost or had never owned before, including househo! 
appliances, a car, and a house. Others sought finane 
security. They stressed the importance of having 4]? if 
and saving money as a precaution against hard times 
the future. : i 

The importance of material comforts and financ 
curity that developed among many people of the 7 
pression generation affected their relationship “a 
their children. Most people who grew up during t ing 
1950's and 1960's did not know the experience of b 
poor. They knew nothing about having to struggle i 
money and a job. They did not understand why he 
parents put such great importance on material pora 
sions and financial security. Many young people re 
cized such attitudes of their parents. A lack of bo 
derstanding and communication helped create bebe and 
became known as the “generation gap’ of the 196 
early 1970s. 
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Great Divide, also called Continental Divide, is the 
highland in North America that separates the waters 
flowing into the Atlantic Ocean from those flowing into 
the Pacific. In the United States and Canada, the Great 
Divide is high in the Rocky Mountains, It crosses New 
Mexico, Colorado, Wyoming, Idaho, Montana, British 
Columbia, and Alberta. In Canada, it joins the Height of 
Land, which separates Pacific and Arctic drainage on the 
west from Arctic and Atlantic drainage on the east. The 
Great Divide also runs through Mexico and Central 
America. See also Divide (picture). 

Great Dividing Range runs along the eastern and 
southern coasts of Australia. It consists of plateaus and 
low mountains. The highest peaks are in the Snowy 
Mountains area. Few other mountains in the range are 
more than 1,500 metres high. Mount Kosciusko, the 
highest, is only 2,228 metres high. From Queensland to 
Victoria, the range includes the New England Range, the 
Blue Mountains, the Australian Alps, and the Grampians. 
Ry Eastern. See Cable (The Atlantic telegraph 
cable), 

Great Exhibition. See Architecture (The Industrial 
Revolution; picture). 

Great Famine took place in Ireland from 1845 to 1847. 
ltwas caused by the failure of the potato crop. At that 
time, potatoes were the staple diet of most Irish people. 

Under the system of land tenure of the time, most 
Irish farms were small. In order to pay the high rents, 
tenants used much land to grow cereals to sell. On the 
remaining patches, they grew potatoes to feed them- 
selves and their families. When the plant disease blight 
struck the potato crop in 1845 and 1846, millions of Irish 
people faced starvation. Rather than be evicted, farmers 
Continued to grow cereals to pay the landlords. Some 
landlords lived in England, and ignored their tenants’ 
plight. 

Various relief schemes were begun by the British 
government, but little could be done to remedy the po- 
sition. When news of the disaster reached the outside 
world, many countries sent shiploads of food to Ireland. 
But despite the relief measures, more than 750,000 peo- 
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ple are thought to have died from starvation and dis- 
ease. An equal number emigrated, most of them to the 
United States. The population of Ireland declined from 8 
million to 6} million, but in poorer rural counties in the 
west, such as Mayo and Kerry, the population was re- 
duced by half. 

Great Fire of London. See Fires of London. 

Great Grimsby. See Grimsby, Great. 

Great Lakes. Lakes Superior, Michigan, Huron, Erie, 
and Ontario—the five Great Lakes—are the largest group 
of fresh-water lakes in the world. They make up the 
most important inland waterway in North America. 
These lakes were the chief route used by early explorers 
and settlers of the Northwest Territory. This was a vast 
region in what is now the United States. It included 
Ohio, Indiana, Illinois, Michigan, Wisconsin, and part of 
Minnesota. Later, the cheap transportation offered by 
the Great Lakes turned this territory into an important in- 
dustrialized area. 

Of the five lakes, only Lake Michigan lies entirely 
within the United States. The other four lakes are shared 
by the United States and Canada, and form part of the 
boundary between the two countries. The Boundary 
Waters Treaty of 1909 provides joint control of the lakes 
by these two countries. Among the most important lake 
ports are Chicago, Milwaukee, and Gary on Lake Michi- 
gan; Buffalo, Cleveland, Toledo, and Ashtabula on Lake 
Erie; and Duluth, Superior, and Thunder Bay on Lake Su- 
perior. Other principal ports in the Great Lakes region 
include Detroit, which lies on a river connecting Lake 
Huron and Lake Erie, and Toronto, a Canadian port on 
Lake Ontario. 

How the lakes were formed. About 250,000 years 
ago, a glacier moved south across the land of what is 
now the Great Lakes region. The glacier dug out deep 
depressions in the soft rocks of the region and picked 
up great amounts of earth and rocks. The glacier with- 
drew from 11,000 to 15,000 years ago, and the earth and 
rocks blocked the natural drainage of the depressions. 
Water from the melting glacier gradually filled in the de- 
pressions and formed the Great Lakes. 


The Great Famine in Ireland 
brought starvation and death 
to many people. Some survi- 
vors were helped by gifts of 
food and clothes, as shown in 
this drawing of 1849. 
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Size and elevation. The Great Lakes have a com- 
bined area of 244,780 square kilometres. Lake Superior, 
the largest of the lakes, is the world’s second largest 
lake. Only the Caspian Sea in the Soviet Union and Iran 
is larger. Lake Superior is also the world's largest fresh- 
water lake, covering about 12,600 square kilometres, 
Lake Huron, the second largest of the lakes, ranks fifth 
among the world’s largest lakes, while Lake Michigan 
ranks sixth. Lake Erie is the sixth largest lake in North 
America, and is the shallowest of the Great Lakes. Lake 
Ontario, the smallest of the Great Lakes, is the eighth 
largest lake in North America. 

The elevation of the lakes varies greatly. Lake Supe- 
rior lies 183 metres above sea level, and Lake Ontario 
lies 75 metres above sea level. The greatest change in 
water levels between one lake and the next one is the 
99-metre drop from Lake Erie to Lake Ontario. 

Drainage. The Great Lakes drain a comparatively 
small area. Many small streams empty into the lakes. All 

the water in the lakes once drained into the St. Lawrence 


River. Today, some water goes down the chicas hi 
The course of this river was turned away from pF Ship 
Michigan in 1900 when the Chicago Sanitary an kes M 
Canal was opened. The valleys drained by the la ondi 
on the southern slope of a height of land that ext a 
across North America from ocean to ocean. The a ad 
drained on the north of the Great Lakes slopes “a 
Hudson Bay. The area drained on the south slop 

ward the Gulf of Mexico. orts lie 

Water routes to the sea. Some Great Lakes Pi any 

over 1,600 kilometres inland, but ships can go a 
of these ports to any other port in the world. diodi 
made possible by three great sets of canals an d Cale 
built by the governments of the United States aa lev- 
ada. These canals often correct differences in wa ba 
els of the lakes. The difference in water levels can 

seen at Niagara Falls. 

One set of canals, which together are called the Wel 

land Canal, lies a short distance west of the Moss 

River, and connects Lake Erie and Lake Ontario. 


a from Lake Erie into Lake Ontario, down the St. Law- 
ce River, and into the Atlantic Ocean. 

Another set of canals is called the Soo Canals. These 
canals are on the St. Marys River, which connects Lake 
Superior and Lake Huron. The Soo Canals were built 
around rapids that occur at a 6-metre drop in the St. 

rys River, The route to the sea goes from Lake Huron 
to Lake Erie, to Lake Ontario, down the St. Lawrence to 
Atlantic. 

A third canal group is the St. Lawrence Seaway, which 
Opened in June 1959, The seaway extends 293 kilometres 

mM Montreal to Lake Ontario. Its canals and locks en- 

le ocean-going ships to sail from the Atlantic Ocean 
to Lake Superior. See Saint Lawrence Seaway- 

Ships may also reach the sea from the Great Lakes by 
‘Wo other routes, One is by the New York State Barge 
Canal System between the cities of Buffalo and Albany 
in New York State, connecting Lake Erie with the Hud- 
Son River and the Atlantic Ocean. Another takes sine 

m Lake Michigan to the Gulf of Mexico by the way 


lakes. 
harbours and straits for several 
whip up high waves, 
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and ships using the lakes must be strong and safe. Many 
of the Great Lakes ships are built in shipyards along the 
lakes. During World War II (1939-1945), many warships 
were built at these shipyards. 

The most common type of ship on the lakes is the ore 
carrier, a special vessel built for lake trade. This long, 
awkward-looking craft lies low in the water when fully 
loaded. The ship has cabins at its extreme ends. In the 
centre are covered openings called hatches. The ship 
pulls alongside a special dock, and ore is poured into 
the open hatches from huge spouts. All the hatches can 
be filled at the same time. A large ore carrier can be 
loaded within a few hours. It is unloaded by giant elec- 
tric shovels. On their return trips on the Great Lakes, the 
ore boats often carry coal in the hatches and new cars 
on the decks, 

Pollution. Since the early 1900s many materials have 
polluted the Great Lakes, especially Lake Erie. The pollu- 
tants include industrial wastes, sewage, wind-borne fall- 
out of materials created by the burning of fossil fuels, 
and pesticides washed from farmland. Pollution may 
have caused disease in some Great Lakes fish, and fish 
that have accumulated harmful substances in their bod- 
ies may be unsafe for people to eat. In some places, 
beaches have been closed because of pollution. 

In 1972, Canada and the United States signed the 
Great Lakes Water Quality Agreement. Under this agree- 
ment, sewage plants have been built and the discharge 
of industrial waste water into the lakes has been more 
strictly controlled. This has helped to clean the water in 
the lakes, though the water still contains toxic sub- 
stances, which some scientists consider dangerous to 
people. 

Related articles in World Book include: 
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Lake Taft, Lorado (picture) 
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Welland Ship Canal 


Great Lakes-Saint Lawrence Seaway. See Saint 
Lawrence Seaway. 
Great Ouse. See Ouse. 


Great laurel. See Rhododendron. ; 
Great Plague was an outbreak of bubonic plague 
struck London in 1665, and was particularly violent du 
ing August and September (see Bubonic plague). In 
week, 7,165 people died of the plague. The total nu 
of deaths was about 70,000. The disease was carried si 
fleas that lived on black rats. It was generally incurable, 
and its effects were terrible—fever and chills, swelling 
of the lymph glands, eventual madness and death. e 
ple had no idea what caused the disease or how ta 
trol its rapid course. a 
Victims of the plague were buried in large pits. Many É 
men and women jumped into these pits to be buried — 
alive, rather than face the pain of the disease. Many peo | 
ple fled from London. The epidemic eventually dic 
down with the coming of cold weather in October 1 
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The Great Plains, shown in yellow, is an important agric 
and mining region of Canada and the United States. 


The Great Plains includes vast fields of grain. Wheat is the re- 
gions most important crop. Alfalfa, barley, oats, and rye are also 
grown in the Great Plains. 


Great Plains extends for about 4,000 kilometres from 
northern Canada into New Mexico and Texas in the 
United States. It stretches eastward for about 650 kilo- 
metres, from the Rocky Mountains to western Saskatch- 
ewan in Canada; and to eastern South Dakota, Nebraska, 
Kansas, and Oklahoma in the United States. The western 
boundary along the mountain front is from 1,350 to 
2,000 metres high. The eastern boundary is from 450 to 
500 metres high. Major rivers include the Arkansas, Ca- 
nadian, Missouri, Platte, and Saskatchewan. 

Relatively few people live in the western Great Plains 
along the Rocky Mountains. The region's population in- 
creases toward the east. 

The Great Plains supports much plant and animal life. 
Ithas a variety of grasses, including blue grama, buffalo 
grass, crested wheatgrass, and little bluestem. Animals 
of the region include lizards, opossums, prairie dogs, 
Weasels, raccoons, rattlesnakes, and skunks. 

Agriculture and mining dominate the economy of the 
Great Plains. The Great Plains is one of the world’s chief 
wheat-growing areas. Other farm products include al- 
falfa, barley, oats, and rye. Cattle, goats, and sheep graze 
in many parts of the region. The Great Plains yields more 
oil than any other area of the United States or Canada. 

he northern Great Plains has huge coal deposits. 
‘ Indians were the first inhabitants of the Great Plains. 
Paniards became the first Europeans to explore the 
beg in the 1500s. The French began a fur trade with In- 
lans of the region in the 1700s. After the American Civil 
yey (1861-1865), railways that were built westward 
fo ross the Great Plains led to the establishment of new 
see and farming and ranching areas. Large deposits 
" Petroleum and natural gas were discovered in the re- 
Jion in the 1920's, Since World War Il (1939-1945), petro- 
eum and coal mining have contributed to the region's 
Prosperity, 
poat Purge. See Stalin, Joseph (Rule by terror); Saint 
*tersburg (History). 
reat Pyramid. See Pyramids. 
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Great Pyrenees is a large dog from the Pyrenees 
Mountains, where it is used as a sheepdog, guard, and 
rescue dog. It stands 64 to 80 centimetres high and 
weighs 41 to 57 kilograms. It is slightly smaller than the 
Saint Bernard. It has a thick, white coat, a heavy head, 
and a rolling walk. 

See also Dog (picture: Working dogs). 

Great Rift Valley is a series of valleys that cuts 
through much of eastern Africa and part of southwest- 
ern Asia. It extends about 7,200 kilometres from Syria in 
southwestern Asia to Mozambique in southeastern Af- 
rica. The valley's steep walls rise about 2,000 metres 
high in some places. Most parts of the valley are from 30 
to 100 kilometres wide. The Great Rift Valley has some 
of Africa's most spectacular scenery, including lakes, 
and active and extinct volcanoes. 

A western branch of the valley runs along the eastern 
border of Zaire. Two of the earth's deepest lakes, Lake 
Tanganyika and Lake Nyasa, cover most of this section. 
The valley's eastern branch runs through central parts of 
Ethiopia, Kenya, and Tanzania. Some of the earliest- 
known human remains have been found there. 

Scientists explain the formation of the Great Rift Val- 
ley with the plate tectonics theory. According to this the- 
ory, the earth’s outer shell consists of about 30 rigid sec- 
tions of rock called p/ates. Movement along the 
boundary between two plates is about 1 to 10 centime- 
tres a year. As plates move, their boundaries may col- 
lide, spread apart, or slide alongside one another. Such 
movements have formed most of the valley. Erosion and 
volcanic activity have also helped form the valley. 
Great Salt Lake, an inland sea in northwestern Utah, 
United States, is one of the natural wonders of the 
world. Scientists believe it was once part of a freshwater 
lake which lay in that region ages ago and was larger 
than Lake Huron. This lake, called Lake Bonneville by ge- 
ologists, gradually dried up into several smaller lakes. 
The largest is Great Salt Lake. 

The area of Great Salt Lake is greatly affected by the 
amount of rainfall and the amount of water withdrawn 
from tributary rivers for irrigation. In winter, when evap- 
oration of water is slowest, the lake usually increases 
greatly in size. In the mid-1980s, the area of Great Salt 
Lake expanded to one of its largest sizes. It averaged 
about 6,030 square kilometres in area. It is about 130 
kilometres long and about 80 kilometres wide at its wid- 


The Great Salt Lake is saltier than the oceans. Its shores are 


white in places due to the high level of salt and other minerals. 
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est point. In 1986, a new pumping system began operat- 
ing to reduce and to control the lake level of Great Salt 
Lake. The system consists of three pumps that move 
water from the lake to a natural reservoir west of it. 

Great Salt Lake is fed by freshwater streams. Yet it is 
saltier than the oceans. This is because the waters of the 
lake do not drain away, but dry up, leaving salt behind. 
About 180,000 metric tons of common salt are taken 
from the lake every year. The southern half of the lake is 
about 5 per cent salt. The northern half contains about 
18 per cent salt. Some Glauber’s salt, a chemical used in 
medicines and in industry, is also taken from the lake 
(see Glauber's salt). 

When the water level of the lake is low, the shores of 
several of its islands appear white because of certain 
minerals and other substances. The islands are breeding 
grounds for large flocks of gulls, ducks, geese, and peli- 
cans. Cattle are reared on Antelope Island, the largest is- 
land in the lake. A herd of wild buffalo also lives on An- 
telope Island, There are no fish in Great Salt Lake, but 
the waters contain small brine shrimp. 

The Southern Pacific railway crosses the lake on the 
Lucin Cutoff, a 48-kilometre causeway. It connects the 
cities of Ogdin and Lucin. Lucin Cutoff was completed in 
1959, replacing a wooden trestle built in 1904, 

See also Bridger, James; Great Basin; Utah. 

Great Salt Lake Desert is a low, flat, arid region in 
northwestern Utah, United States, just west of Salt Lake 
City. It extends south for about 177 kilometres from the 
Grouse Creek Mountains, and borders on Nevada. The 
desert covers about 10,000 square kilometres. For many 


years, the Great Salt Lake Desert acted as a barrier to 
westward travel. 

The Bonneville Salt Flats occupy about 180 square 
kilometres of extremely level salt beds in the desert near 
Wendover, close to the Nevada border. The Bonneville 
Salt Flats International Speedway is located on the Bon- 
neville Salt Flats. These salt beds are usually hard : 
enough to permit motor racing on them. But rises in the 
water level of the Great Salt Lake near the desert some- 
times makes the surface of the salt beds soft and wet. 
Motor-racing drivers have set international speed rec- 
ords on the Bonneville Speedway. 

See also Utah. 

Great Sandy Desert occupies part of the desert 
basin in northern Western Australia. It stretches inland 
from the coast between the towns of Broome and Port 
Hedland. The desert covers about 414,000 square kilo- 
metres. For location, see Western Australia (map). 
Great Schism. See Pope (The troubles of the papacy); 
Roman Catholic Church (The Great Schism); Sigismund. 
Great Seal, in the United Kingdom, is used to indicate 
the monarch’s approval on many state documents. Every 
monarch has his or her own special Great Seal, in addi- 
tion to the privy seal and the signet. The first royal seal 
was Edward the Confessor's. William the Conquerors 
seal represented the king mounted and armed. After » 
conquest of England, he added a countersea/ with a pic 
ture of himself enthroned. Later, the picture of the king 
enthroned became the obverse (front) of the seal and a 
the king on horseback the reverse (back). The lord r 
cellor is the keeper of the Great Seal. When a monarc 
dies, the seal is broken, and a new one is made. 


was 
The Great Seal of 1651 dates from the time when Engla 
a commonwealth (republic), ruled by a committee 0 


Great Slave Lake, one of the largest lakes in one 
Americas, covers 28,438 square kilometres in pei 
Northwest Territories. It lies about 400 sai! na 
of the Rocky Mountains. The lake is fed chiefly by a 
Slave River. Its outlet forms the beginning of the 9 
Mackenzie River, ; in Al 

A road connects the south shore with a aiw 
berta. Eight small settlements lie around the laka war 
mercial fishing has become important since wom 5. 
11 (1939-1945), The annual catch exceeds 2 miilor aa an 
dollars in value. Good timber on the south provi ingan 
other source of income. On the same side, a pee 
smelting company has developed a large deposi 
lead-zinc ore. i 

The lake was named after the Slave tribe of mgr 
who lived in the area. Samuel Hearne, an Englis 
plorer, reached the lake in 1771. 
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and copper. Most of the area became a national park in 
1930. 

See also Blue Ridge Mountains. 

Great Trek was the historic journey made into the in- 
terior of South Africa by Dutch-speaking farmers. They 
made the Great Trek (great haul) mainly because they 
wanted to escape from British rule in the Cape Colony. 
Between 1835 and 1838, about 10,000 people made this 
long and difficult journey in wagons hauled by oxen 
Later, they became known as Voortrekkers, a word 
meaning advance pioneers in Afrikaans (see Afrikaans 
language). 

Causes of the northward migration included short- 
ages of land and labour in the Cape Colony. Eastward 
expansion of Dutch settlers had been stopped by war 
with the Xhosa people, who lived in the eastern frontier 
region of the Cape Colony, But the immediate cause of 
the Great Trek was political differences between the 
Dutch settlers and the British rulers. 


The Great Smoky Mountains, named after the smoky blue of 
their peaks, form the border between the two U.S. states of 
North Carolina and Tennessee. 


Great Smoky Mountains are so named because 
they are usually covered by a smoky mist or haze. They 
are among the highest and most rugged mountains in 
the Appalachian system, in the United States. The Great 
Smokies are thickly forested with more than 200 species 
of trees. The trees create a dense, humid atmosphere 
that looks like a smoky mist on the mountaintops. 

The Great Smokies form the boundary between Ten- 
nessee and North Carolina. The highest peak is Cling- 
mans Dome (2,025 metres). Hardwood and evergreen 
forests on the mountain slopes supply valuable timber. 
Minerals found in the area include clay, and a little gold 


Great Slave Lake 


Area: 11,030 sq. mi. (28,568 km?) 


Elevation: 512 ft. (156 m) 
above sea level 


Deepest point: » 2,015 ft. (614 m) 
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The Great Trek into the interior of South Africa started in the 
east of the Cape Colony. The Voortrekkers travelled in separate 
groups, each with its own leader. 
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The British had occupied the Cape Colony since 1806. 
By 1828, they were beginning to police its troubled east- 
ern frontier to keep the Dutch and the Xhosa apart. In- 
creasingly the Dutch frontier farmers found themselves 
subject to British colonial regulations that they had no 
part in drawing up. There were even regulations on how 
to treat servants. In particular, the frontier farmers re- 
sented Ordinance 50 of 1828, which gave rights to non- 
white labourers on the principle of equality before the 
law regardless of colour. 

News reached the frontier of wars between various 
African chiefs in the interior (see Mfecane). British 
missionaries and Dutch hunting expeditions returned 
from the interior suggesting that there was plenty of 
land and labour there for conquest. By 1834, some 
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328 Great Trek 


Voortrekkers were pioneering Dutch farmers who made the Great Trek into the interior of South 
Africa in the 1830s. They were the founders of the Transvaal and the Orange Free State. 


Dutch farmer leaders had begun to suggest the idea of 
moving into the interior. 

The journeys. Parties of elephant hunters, led by 
Louis Trichardt and Hans van Rensburg, left in 1835. But 
these travellers were not part of the migration that be- 
came known as the Great Trek. The first people to make 
the true Great Trek were members of a party led by 
Hendrik Potgieter. They crossed the Orange River and 
travelled northward at the end of 1835. 

The trekkers travelled in family groups in wagons 
drawn by oxen. They drove some sheep, cattle, and 
goats with them. Servants travelled with the families 
they had served. 


The Voortrekker Monu- 
ment commemorates the 
Great Trek and the achieve- 
ments of the first Dutch farm- 
ers who settled in the interior 
of South Africa. Built on a hill 
outside Pretoria, it stands 
over 40 metres high. 


Potgieter's party initially trekked towards the Vaal 
River. In October 1836, they were attacked by the Nde- 
bele led by Mzilikazi, who controlled this region. The 
trekkers defended themselves at Vegkop by drawing 
their wagons into a circle, known as a laager. In January 
1837, they attacked Mzilikazi's capital, Mosega, and 
drove the Ndebele out of the area. Potgieter then - 
claimed Mzilikazi's former kingdom by right of conques 
and established himself and his followers in the lands 
across the Vaal. 

Another leader, Piet Retief, headed north and then 
east. He opened negotiations with the Zulu king ee. 
gane for permission to settle the main body of trekke 


in Natal. Dingane appeared willing, but may have been 
playing for time. For his part, Retief threatened the Zulu 
king in various ways. On Feb. 6, 1838, a treaty was prob- 
ably agreed, granting the trekkers permission to settle 
in Natal. But Retief and his party were all killed during 
the festivities that followed. Dingane then sent out his 
warriors to kill all the trekkers who had entered Natal. A 
relief force led by Potgieter was ambushed and de- 
feated at Italeni. In November 1838, a new trekker 
leader, Andries Pretorius, arrived in Natal with rein- 
forcements. In the Battle of Blood River on December 
16, the Zulu were decisively defeated and the way was 
open for the trekkers to settle in Natal. 

The British government consistently refused to recog- 
nize the trekker states as legal and regarded the trekkers 
as falling under British law. Attacks on blacks by the 
trekkers in Natal also threatened the peace of the Cape 
Colony’s eastern frontier. After a short war, the British 
took over Natal on July 15, 1842. Most of the Natal trek- 
kers left and settled in the Transvaal and Orange Free 
State. The United Kingdom finally recognized the Trans- 
vaal as an independent republic in 1852. In 1854, the 
British also recognized the independence of the Orange 
Free State 

See also Dingane; Natal; Retief, Piet. 

Great Victoria Desert, an area of shifting sand 
dunes, stretches for about 1,300 kilometres across 
southwestern Australia (see Australia [terrain mapl). The 
desert covers an area of about 647,000 square kilome- 
tres. Because it merges on the north into the Gibson De- 
sert, its area is not sharply defined. The desert lies north 
of the Nullarbor Plain. At some points, the Great Victoria 
Desert spreads southward, to an area about 32 kilome- 
tres from the southern coast of Australia. 

Great Wall of China is the longest structure ever 
built. Its length is about 6,400 kilometres, and it was 
erected entirely by hand. The wall crosses northern 
China between the east coast and north-central China. 
For location, see China (political map). 

Over the centuries, various rulers built walls to pro- 
tect their northern border against invaders. Some of the 
walls stood on or near the site of the Great Wall. Most 
of what is now called the Great Wall dates from the 
Ming dynasty (1368-1644). The eastern end of the surviv- 
ing Ming wall is at Shahaiguan, a town near Qinhuang- 
dao on the coast of the Bo Gulf. In the west, the wall 
ends near the town of Jiayuguan. But during some peri- 
ods, the wall reached as far east as Dandong and as far 
west as Dunhuang, near Anxi. 

Parts of the Great Wall have crumbled through the 
years. However, some sections have been restored. The 
main part of the wall is about 3,460 kilometres long. Ad- 
ditional branches make up the rest of its length. 

One of the highest sections of the Great Wall, on 
Mount Badaling, near Beijing, rises to about 11 metres 
high. This section is about 7.5 metres wide at its base 
and nearly 6 metres at the top. Watchtowers stand about 
90 to 180 metres apart along the wall. 

In the east, the wall winds through the mountainous 
Mongolian Border Uplands. This part of the wall has a 
foundation of granite blocks. It has sides of stone or 
brick, and the inside of the wall is filled with earth. The 
top is paved with bricks set in mortar. The bricks forma 
road that was used by the workers who built the wall 
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The Great Wall of China is the longest structure ever built. It 
was constructed to keep out invaders. The Great Wall, which is 
made of stone and brick, extends for about 6,400 kilometres. It 
follows a winding course over mountains and hills, and along 
the borders of deserts. 


and by the soldiers who defended it. 

Further to the west, the Great Wall runs through hilly 
areas and along the borders of deserts. Stone and brick 
were scarce in these hilly and desert areas, and so the 
workers used earth to build this section of the wall. The 
workers moistened the earth and pounded it to make it 
solid. 

Written records indicate that the Chinese built walls 
along their borders as early as the 6005s B.C. Emperor 
Shi Huangdi of the Qin dynasty (221-206 B.C) is tradition- 
ally regarded as the first ruler to conceive of, and build, 
a Great Wall. Most of the Qin wall was north of the 
present-day wall. Shi Huangdi had the wall built by con- 
necting new walls with older ones. Building continued 
during later dynasties, including the Han (202 B.C-A.D. 
220) and the Sui (581-618). 

By the time the Ming dynasty began in 1368, much of 
the wall had fallen into ruin. In response to the growing 
threat of a Mongol invasion, the Ming government 
began building a major wall in the late 1400. This wall 
included most of what remains today. Like earlier ones, 
it protected China from minor attacks but provided little 
defence against a major invasion. 

Through the centuries, much of the Great Wall again 
collapsed. However, the Chinese Communists have 
done restoration work since 1949, when they began to 
rule the nation. The wall no longer serves the purpose 
of defence, but it attracts many visitors from around the 
world. Historians study writing and objects found in for- 
tifications and tombs along the structure. Scientists 
study earthquakes by examining parts of the wall that 
have been affected by these earth movements. 
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The town of Great Yarmouth, above, is a popular destination 
for day trippers during the summer months. 


Great Yarmouth (pop. 85,900) is a local government 
district on the coast of Norfolk, England. The district's 
extensive sandy beaches are popular with holiday- 
makers, and the town of Great Yarmouth is a holiday re- 
sort. It is also an important base for supplies and servic- 
ing for the North Sea oil and gas industry. Its port is also 
an important freight terminal for continental Europe. 
The town has some light industry, such as electronics, 
engineering, and frozen food processing. 

See also Norfolk. 
Great Zimbabwe. See Zimbabwe (History). 
Greater London. See London. 
Greaves, Captain, also called Red Legs, was a Scots- 
Irish pirate in the 1670's. He became a pirate when he 
accidentally climbed aboard a Pirate ship to escape a 
cruel master. He killed the pirate captain in a duel, and 
was elected captain. He was a successful pirate, but he 
never robbed the poor or mistreated prisoners. He re- 
tired after capturing an island off the Venezuelan coast. 
He was imprisoned for Piracy in 1680. He won a pardon, 
and was loved and respected when he died, 


Grebe is a kind of diving bird. Grebes dive underwater 
to catch such food as small fish, insects, snails, and 
shrimps. About 19 species of grebes live throughout the 
world. Grebes have interesting courtship displays. Dur- 
ing courtship both male and female grebes erect tufts of 
feathers on the head. The courtship display of the great 
crested grebe involves head shaking and the offering of 
water weeds by both partners. 

Grebes have flattened bodies that are thickly covered 
with waterproof feathers. They do not have webbed feet 
like most other diving birds, but each long toe has sev- 
eral flaplike lobes. Grebes have small wings and a short 
tail. Their legs are far back on their bodies. For this rea- 
son, grebes have poor balance for standing or walking 
and are almost helpless on land. However, the birds 
dive and swim well. A diving grebe can move underwa- 
ter at about 2 metres a second. Grebes have great diffi- 
culty taking flight. But once they are airborne, they can 
fly long distances. A few species of South American 
grebe are flightless. They include the short-winged 
grebe and the pied-billed grebe. 

Grebes make nests of decaying plants and water- 
soaked grasses. They build them in shallow marshes or 
ponds, usually in rushes. Some nests float like rafts on 
the water. Grebe eggs are white, pale-green, or blue. 
They hatch in 20 to 30 days. The young can swim as 
soon as they hatch, though they often rest on their par- 
ent's backs or under their wings. Scientists believe that 
grebes are the only birds that dive while carrying their 
young. Grebes were once killed for their feathers, which 
were used in women’s hats. The birds are now pro- 
tected by law. The great crested grebe lives in many Old 
World countries, as well as Australia and New Zealand. 
Itis even found on lakes and ponds in city areas in many 
places. However, two South American species of grebes 
are extinct. They are the Atitlan grebe of Guatemala, and 


The great crested grebe 
has a wide distribution in the 
Old World, Australia, and 
New Zealand. Both male an 
female have a distinctive jot 
ble head crest. During their 
fascinating courtship display, 
these birds shake their heads, 
and present water weeds to 
each other. 


the Colombian grebe. The Junin grebe of Peru is seri- 
ously endangered. 

Scientific classification. Grebes make up the grebe family, 
Podicipedidae 
Greco, Ei (1541?-1614), was one of the world’s great 
painters. He was born Domenikos Theotokopoulos in 
Iraklion (Candia), on the Greek island of Crete, but did 
most of his work in Spain. The Spaniards called him &/ 
Greco (the Greek). El Greco was a master draughtsman 
whose paintings combine courtly elegance with reli- 
gious fervour. He intentionally distorted forms to em- 
phasize the spiritual quality of a figure or event. His 
saints are ghostly creations of his imagination. However, 
his portraits of nobles are elegant and realistic. 

In 1559 or 1560, El Greco left Crete to study in Venice 
with Tintoretto and other masters. El Greco's mature 
work is based on the Venetian version of the style called 
mannerism. This style is characterized by graceful lines, 
elongated and abstract forms, and metallic colours with 
white highlights. 

Seeking patronage, El Greco went to Rome in 1570 
and to Toledo, Spain, in 1577. King Philip Il of Spain dis- 
liked his great Martyrdom of St. Maurice and El Greco 
never gained royal favour. While he lived in Toledo, El 


Oil painting on canvas (early 160031: the Metropolitan Museum 
of Art. New York City 
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Greco created a series of great religious paintings and 
portraits. He painted his masterpiece The Burial of 
Count Orgaz in 1586. In this painting, the realistic draw- 
ing and colour of the lower, earthly portion of the paint- 
ing contrasts with the abstract forms in the upper, heav- 
enly section of the work. The boy shown in the lower 
left-hand side of the painting is El Greco's son (see Paint- 
ing). 

After 1600, El Greco's style involved more distortion 
of light, space, and form. His painting View of Toledo is 
not a realistic view of the city but rather an expression of 
his feelings about his adopted home. This dramatic 
landscape was one of several El Greco works that pro- 
foundly influenced the expressionist painters of the 
1900s. 

See also pictures in Art and the arts; Mannerism; 
Resurrection. 

Greco, José (1918- ), one of the world’s best Span- 
ish dancers, learned his art in New York City. In 1942, the 
dancer Argentinita saw Greco in a night club and asked 
him to join her act. He became her partner. Greco later 
danced with her sister, Pilar Lopez. He formed his own 
company in 1949. He was born in Italy and grew up in 
Brooklyn, New York. 


Detail of an oil painting on canvas 
(about 1600; the Metropolitan 
Museum of Art, New York City 


El Greco painted many por- 
traits noted for their psycho- 
logical insight and brilliant 
technique. Some scholars be- 
lieve the painting shown 
above is a Self-portrait by El 
Greco. 


El Greco's View of Toledo, 
left, is one of the most famous 
landscapes ever painted. The 
artist lived in Toledo, Spain, 
from 1577 until his death in 
1614. The contrasts between 
light and dark areas are typi- 
cal of El Greco's dramatic and 
individual style. 
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Athens, Greece's capital and largest city, contains many reminders of ancient Greek civilization. 
The Parthenon, /eft centre, and other historic structures stand among the modern buildings of 
central Athens. 


Greece 


Greece is a small country in southern Europe where 
Western civilization started about 2,500 years ago. In 
those days, Greece controlled much of the land border- 
ing the Mediterranean and Black seas. Athens is the cap- 
ital and the largest city of Greece. In Athens and other 
parts of Greece, magnificent ruins stand as monuments 
to the nation’s glorious past. 

About a quarter of the workers in Greece earn their 
living by farming, and agriculture is an important eco- 
nomic activity. But mountains cover most of Greece, and 
the land is rocky with little fertile soil. A Greek legend 
tells that God sifted the earth through a strainer while 
making the world. He made one country after another 
with the good soil that sifted through, and threw away 
the stones left in the strainer. According to the legend, 
these stones became Greece. 

No part of Greece is more than 137 kilometres from 
the sea. The Greeks have always been seafaring people. 
About a fifth of Greece consists of islands. The mainland 
makes up the southern tip of the Balkan Peninsula, ex- 
tending into the Mediterranean Sea. Two important is- 
land groups are the lonian Islands, which lie to the west 
of the mainland, and the Aegean Islands, which lie be- 
tween Greece and Turkey, Many ancient Greek legends, 
including those about Ulysses and Jason, centre on sea 
voyages. Today, Greece has one of the largest merchant 
fleets in the world. 

The Greeks came under the control of invaders for 
more than 2,000 years. They lost their independence to 
the Macedonians in 338 B.C. The Greeks finally regained 
their independence in A.D, 1829, from the Ottoman 

Turks. Since then, Greece has had many serious political 
problems, largely because of weak or undemocratic 
governments, 


In ancient times, the Greeks established the traditions 
of justice and individual freedom that are basic to de- 
mocracy. Their arts, philosophy, and science became 
foundations of Western thought and culture. See the 
World Book article on Greece, Ancient and its list of 
Related articles, 


Government 


National government. Greece adopted its present 
Constitution in 1975. This document officially elin 
the monarchy that had ruled Greece, and it madai E 
nation a parliamentary republic headed by a ra s 
The president of Greece, who functions as head o 
state, mainly performs ceremonial duties. The prime 


Facts in brief about Greece 


Capital: Athens. 
Official language: Greek. 5 
Official name: Elliniki dimokratia (Hellenic Republic). tt 
Area: 131,990 km*. Greatest mainland distances- norte 
587 km; east-west, 555 km. Coastline (including islands 
15,020 km. st 
Elevation: Highest—Olympus, 2,917 m above sea level. Lowe 
~sea level along the coasts, ity, 78 
Population: Estinte 1996 population—10,386,000; mn 
people per km?; distribution, 63 per cent urban, 37 vation 
rural. 1997 census—1 0,264,156. Estimated 2001 popula’ 
10,451,000, isi ize, 
Chief products: Agricu/ture—cotton, grapes and yy 5 
olives, poultry, sheep, sugar beet, tobacco, wheat. he 
turing—cement, chemicals, cigarettes, clothing, feo 
metal products, petrochemicals, processed foods, Eo 
Mining—bauxite, chromite, iron ore, lignite, magnesi a 
National anthem: “Ethnikos Hymnos” ("National p k; 
Money: Currency unit—drachma. One drachma=100 er 


minister of Greece, who serves as head of government, 
holds the real power in government. The president is 
elected by the parliament to a five-year term. The presi- 
dent appoints the prime minister, who must then win a 
vote of confidence from the parliament. The prime min- 
ister is usually the leader of the party with the most 
seats in the parliament. 

Executive power is exercised by the Cabinet, which 
consists of the prime minister and various departmental 
ministers. The Cabinet forms and directs the general 
policy of the government. The president appoints the 
departmental ministers on the advice of the prime min- 
ister. 

The parliament, Greece's lawmaking body, is called 
the Vouli. It consists of one house. The Vouli has 300 
deputies. Deputies are elected to four-year terms. 

Local government. For the purpose of local govern- 
ment, Greece is divided into 51 nomoi (departments) 
and Mount Athos, a self-governing community of 
monks. Each of the nomoi is headed by a nomarch \gov- 
ernor) appointed by the national government to a three- 
year term. Nomarchs maintain public order, administer 
the civil service, and collect taxes. Nomoi, in turn, are 
subdivided into 147 eparchie, or smaller administrative 
districts. City, town, and village governments consist of 
an elected chief executive—either a mayor or a presi- 
dent—and an elected council. 

Politics. Greece has two major political parties: the 
Panhellenic Socialist Movement (PASOK) and the New 
Democracy Party. PASOK supports strong government 
influence in the economy. The party has been critical of 
Greece's membership of the North Atlantic Treaty Or- 
ganization (NATO) and the European Union (EU). NATO 
is a military alliance of Western nations, and the EU is an 
economic and political organization of Western Euro- 
pean nations. PASOK has also opposed the continuing 
Presence of United States military bases in Greece. The 
New Democracy Party favours a free market economy 
with limited government interference in private busi- 
ness. The party supports Greece's membership in NATO 
and the EU, and it approves of the presence of U.S. mili- 
tary bases in Greece. Greece also has a number of 
smaller political parties, including the Communist Party 
of Greece. Greeks who are at least 18 years old can vote 
in elections. 

Courts, The Special Supreme Tribunal is the highest 
court in Greece. It has 11 members. The court rules on 
the constitutionality of laws in some cases, and it de- 
cides election and referendum disputes. The regular 
court system consists of administrative, civil, and crimi- 
nal courts; appellate courts; and a Supreme Court. 
Judges are appointed for life by the president. 

Armed forces. Because of tensions i 
neighbours—particularly Turkey—Greece devotes a sub- 
stantial portion of its national budget to defence. 
Greece's army, navy, and air force have a total of about 
162,500 troops. Greek men are required to serve from 20 
to 24 months on active duty in the armed forces and are 
eligible for military conscription at the age of 21. 


People 


Population. For Greece's total population, see the 
Facts in brief table with this article. About 30 per cent of 
all Greeks live in the city of Athens or its suburbs. An- 
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The Greek flag and national emblem have a white cross 
syml the Greek Orthodox religion. The flag's blue stripes 


blem is another symbol 
and readopted in 1978. The emblem was adopted in 1975. 


Greece lies in southeastern Europe on the Mediterranean Sea. 
It covers part of the Balkan Peninsula and also many islands. 


other 7 per cent of the nation’s population live in the 
metropolitan area of Thessaloniki, which is the nation’s 
second largest city. The most densely populated areas 
of Greece are the coastal and interior plains. The moun- 
tainous areas are only lightly populated, as are many of 
the Aegean Islands. 

Ethnic Greeks make up about 98 per cent of Greece's 
population. Turks form the largest ethnic minority. They 
comprise about 1 per cent of Greece's population. 

Ancestry. Greeks are descendants of the ancient 
Indo-Europeans. Various groups of people invaded 
Greece and settled there. As a result, some segments of 
the population have been influenced by such ethnic 
groups as the Italians, Slavs, and Turks. 

. Greek is the official language of Greece. 
The people use a modern form of Greek called demotic. 
It includes words and phrases borrowed from many lan- 
guages, especially English, French, Italian, Slavic, and 
Turkish. See Greek language. 
Way of life 

City life. Nearly two-thirds of Greece's people reside 

in urban areas. Most Greek cities consist of old and 


modern sections. The old section of a Greek city has low 
buildings, narrow streets, and few pavements. The mod- 
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ern section usually has tall apartment buildings, wide 
streets, and modern shopping areas. Urban lifestyles in 
Greece are similar to those in other Western nations. 
Greek cities boast modern mass transit systems and an 
abundance of shopping centres and drive-in restaurants. 
Most city dwellers work in tourism, commerce, or ship- 
ping. 

Although Greek cities are remarkably free of slums, 
population growth has led to housing shortages in 
many Greek cities. Industrial growth and the increased 
use of cars have led to problems of urban pollution. In 
Athens, air pollution poses a health hazard and has dam- 


1 2 3 


Other city or town 


Ancient ruin 


4 5 7 


aged the city's ancient ruins. Athens has tried to 
this problem by tightening controls on industry, by 
ning cars from certain sections of the city, and by im 
ing the number of cars moving through the city each 
day. 

Rural life. Since the 1960's, the population has 
clined in rural areas—especially in the mountains—as 
people have left farms to seek jobs in the cities, As J 
sult, many small farms in the mountains have been at 
doned. Today, the largest Greek farms lie in the coas 
and interior plains, where irrigation produces high: 
yields. These profitable farms have led to an impro 
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Population density 

The most densely populated areas of Greece are the coastal and 
interior plains. The mountainous areas and many of the Aegean 
Islands are lightly populated. 
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quality of rural life. Houses are centrally heated and 
have indoor plumbing and electricity. Modern, paved 
roads link rural settlements to cities and towns. 

_ Rural Greeks are strongly attached to their communi- 
ties. Many Greeks who have migrated to the cities own 
land and a summer house in their rural village. 

Clothing. Today, Greeks wear Western-style clothing. 
Traditional dress, such as braided jackets and pleated 
kilts for men, are worn only during public social events 
or celebrations. Traditional dress varies from region to 
region, See Clothing (picture: Traditional costumes). 
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Outdoor marketplaces in Greek cities offer a wide variety of 


merchandise. In the photograph above, shoppers examine bas- 
kets and other items at a market in Salonika. 


Food and drink. The Greek diet includes a variety of 
meats, such as lamb, chicken, pork, and beef, and many 
fresh vegetables, such as tomatoes, aubergines, and 
beans. Meats and vegetables are often combined in 
stews. Greeks enjoy many different cheeses, some of 
which are regional specialities. 

The Greeks eat more lamb than any other meat. They 
also serve a wide variety of fish and other seafood from 
the Mediterranean Sea. They almost always cook food 
in olive oil and often use olive oil for flavouring. Greek 
cooking also uses oregano, garlic, onions, and fennel 
(a herb related to parsley) as seasonings. 

Greek dishes include soupa avgolemono (lemon- 
flavoured chicken soup), dolmathes (vine leaves filled 
with rice and minced meat), moussaka (layers of auber- 
gine and minced meat), and souvlaki (meat cooked 
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Greek coffee houses are popular gathering places. Most of 
these cafes have tables outdoors as well as indoors. 


on a long pin, usually with onions and tomatoes). Other 
popular foods include olives and feta (a cheese made 
from sheep's or goat's milk). Fresh fruit is a common 
dessert in Greece. Greeks also enjoy a wide variety of 
sweet pastries. 

Popular beverages include beer and retsina (a white 
wine flavoured with pine resin). Greeks like to drink 
ouzo (a strong, anise-flavoured spirit) and brandy. Fa- 
vourite hot beverages include tea and a dark, thick cof- 
fee. 

Recreation. Greeks enjoy sports, particularly soccer 
and swimming. They also enjoy socializing in outdoor 
theatres, cafes, and restaurants. At weekends and on 
holidays, Greeks like to travel to visit friends and rela- 
tives in other parts of the country. 


Easter is the most important Greek religious holiday. Members 
of the Greek Orthodox Church—to which most Greeks belong 
celebrate Easter with processions, services, and feasting. 


Religion. About 98 per cent of Greece's people be- 
long to the Greek Orthodox Church. Greek Orthodovy is 
the nation’s official religion, but everyone has freedom 
of worship. The Greek Orthodox Church is a self- 
governing member of the Eastern Orthodox Churches. It 
is headed by the archbishop of Athens, who is called the 
primate of Greece (see Eastern Orthodox Churches). 
But Crete, the Dodecanese Islands, and the communities 
of monks on Mount Athos are under the spiritual juris- 
diction of the ecumenical patriarch of Constantinople. 
The Greek government pays the salaries of Greek Ortho- 
dox clergy. 

Other religious groups in Greece include Roman 
Catholics, Jews, Protestants, and Muslims. Muslims live 
mainly in Thrace. 

Most Greeks attend church during such events as _ 
baptisms, weddings, and funerals, and during the major 
religious holidays of Easter and Christmas. Easter is the 
most important religious holiday in Greece. The people 
serve lamb feasts on Easter Sunday. Instead of giving 
presents on Christmas, many Greeks do so on St. Basil's 
Day, which falls on New Year's Day. See Basil, Saint. 

Greek Orthodox festivals are an important part of the 
people's lives. They help to maintain religious influence 
throughout the country. Every major settlement has a 
patron saint. The people may go to church on the eve- 
ning before the saint's yearly feast day, as well as on be 
feast day. After the evening service, they enjoy food an 
wine, and they sing and dance far into the night. 

Education. Greek law requires children to go to 
school from the age of 6 to 15. Primary school lasts ie 
six years and is followed by a six-year secondary schoo 
programme. All state education in Greece is free. 

Greece has a strong educational tradition. About 90 
per cent of Greek men and women can read and write. 
Enrolment in higher education programmes has in- 
creased greatly since the 1960's. 

Greece has 16 universities and colleges. The largest 
are the Aristotelian University of Salonika and the ei l 
versity of Athens. There are also a number of schools fo 
archaeology and for the fine arts. 

Arts. The most famous artist born in Greece was 
probably Domenikos Theotokopoulos. He became a 
known as £/ Greco (the Greek) in Spain, where he di 
most of his painting during the late 1500's and early ii 
1600s. Important Greek writers of the 1800's and 190 : 
include the poets George Drosines, Kostes Palamas, a 
Dionysios Solomos. Others were Nikos Kazantzakis, ā 
novelist, and Alexander Papadiamantis, known for ji 
short stories. Two Greek poets have won the Nobe 1963, 
Prize for literature. George Seferis won the prize In a 
and Odysseus Elytis received the award in 1979. Imp 
tant Greek musicians of the 1900's have included m 
composers Manos Hadjidakis, Nikos Skalkottas, an los; 
Mikis Theodorakis; the conductor Dimitri Mitropou!o® 
and the opera singer Maria Callas. 

Many Greeks are skilled weavers of colourful ru f 
articles of clothing. Embroidery is another importan ” 
handicraft in Greece. Greek silversmiths hammer met 
into heavy necklaces and other beautiful jewellery. H 
ditional Greek folk dances are held at local festivals ee 
other celebrations. The people dance to folk music i 
features clarinets and bouzouki la stringed instrume! 
that resembles a mandolin), Festivals of ancient Gree 
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dramas are held regularly in bowllike outdoor theatres 
that were built before the time of Christ. See Europe 
(picture: Ancient Greek drama). 


Land 


Much of the land of Greece is composed of lime- 
stone, either bare or covered with thorny, woody shrub 
vegetation called maquis. Soils in the uplands, which 
cover about 70 per cent of the country, are poor and 
stony. However, several large coastal and interior areas 
have rich soils. 

Mountains divide Greece into many land regions. 
High peaks cut off valleys and plains from one another. 
The Pindus Mountains, for example, form a barrier be- 
tween the east and west sections of the mainland. These 
heavily forested mountains rise over 2,400 metres above 
sea level. Water also shapes the land regions of Greece. 
Long arms of the sea reach into the coasts, forming 
many peninsulas. Greece's hundreds of islands together 
make up about 20 per cent of the country. 

Greece has nine main geographic regions. They are: 
(1) Thrace, (2) Macedonia, (3) Thessaly, (4) Epirus, (5) Cen- 
tral Greece and Euboea, (6) the Peloponnesus, (7) the lo- 
nian Islands, (8) the Aegean Islands, and (9) Crete. 
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Thrace lies in the extreme northeastern section of 
Greece, west of Turkey and south of Bulgaria. The re- 
gion is dominated by the massive, barren Rhodope 
Mountains near the Bulgarian border and a narrow 
plain along the coast. An oriental variety of tobacco is 
grown in the region. Thrace is the home of Greece's 
largest group of Turkish-speaking Muslims. 

Macedonia extends westward from the region of 
Thrace. It includes portions of the Pindus and southern 
Balkan mountains, as well as several fertile valleys. Mac- 
edonia ranks as the most productive agricultural region 
of Greece, boasting two rich agricultural plains—Salo- 
nika and Serrai. Major crops include cotton, fruit, maize, 
rice, tobacco, and wheat. Salonika, the region's largest 
city, is second only to Athens in size and industrial pro- 
duction. It is also a major port. Ptolemais, in the Pindus 
Mountains of western Macedonia, is the site of the 
country's principal lignite mines. The self-governing reli- 
gious community of Mount Athos lies on the eastern- 
most prong of the Khalkidhiki Peninsula in eastern Mac- 
edonia. About 2,000 monks live in 20 monasteries at 
Mount Athos. 

Thessaly, which lies south of Macedonia, is a large 
plain nearly surrounded by tall mountains. The moun- 
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The Pindus Mountains separate the east and west sections of 
the Greek mainland. Forests cover the mountains, which rise 
more than 2,400 metres above sea level. 


tains include 2,917-metre Olympus, the highest peak in 
Greece. Thessaly has long been an important grain- 
growing area, and wheat is still a major crop. Thessaly 
also grows more cotton than any other region. Other 
crops include olives and vegetables. The port city of 
Volos is the commercial centre of the region. 

Epirus is a small, sparsely populated region that lies 
in the northwestern part of the country between Albania 
and the Gulf of Amvrakia. Its mountainous terrain makes 
travel difficult. loannina, which lies in a major valley, is 
the largest city in Epirus. Crops grown in the region in- 
clude citrus fruit, grapes, and rice. Sheep graze in the 
mountains, and wool is an important product. 

Central Greece and Euboea, located south of Epi- 
rus and Thessaly, is a region of mountains and hills, 
small valleys, and many islands. It makes up only about 
one-fifth of Greece but has nearly half the total popula- 
tion. The Greater Athens area is the nation’s leading 
communications, financial, industrial, and transportation 
centre. It includes the port city of Piraeus and many 
coastal industrial cities and tourist attractions. In addi- 
tion to the famous ancient ruins in Athens itself, there 
are those of Eleusis and other nearby historic sites, The 
region produces cotton, figs, grains, and olives. Marble 
and lead are important mineral products. Bauxite is 
mined at Mount Parnassos, and a large aluminium fac- 
tory operates on the Gulf of Corinth, 

The Peloponnesus is a large peninsula with small 
valleys and rugged mountains and Coastlines. The Cor- 


inth Canal cuts through the isthmus that connects the re- 


gion with the rest of the mainland, making it almost an 
island. Maquis and scattered pine forest make up the 


principal plant life. Crops, principally citrus fruit, grapes, 


olives, and vegetables, grow on less than 20 per cent of 
the land area, mainly in the coastal plains. The Pelopon- 
nesus is one of the most historically famous parts of 

Greece. Ancient temples and ruins stand at Corinth, Epi- 


daurus, Mycenae, Navplion, Olympia, and other historic 
sites, 


Crete is the largest of the Greek islands. it lies in the Mena 
nean Sea, southeast of the mainland of Greece. Steep mou! 
make up most of the island's southern coast. 


The Ionian Islands lie in the lonian Sea, west bi 
Greek mainland. The largest and most heavily populat 
ones are Cephalonia, Corfu, Leucas, and Zante. One 
tourist attraction is the island of Ithaca, home of bee 
in the epic poem The Odyssey. Crops grown in the lo- 
nian Islands include citrus fruit, grapes, olives, and 
vegetables. Sheep and goats graze on the moitie 

The Aegean Islands lie in the Aegean Sea betwe ty 
the Greek mainland and Turkey. These islands are he 
and few people live there. The northern islands inclu! 
Chios, Lesbos, Limnos, Samothrace, Thasos, and wa 
Northern Sporades group. To the south are the ya 
group and the Dodecanese Islands. Major tourist al : 
tions in the Aegean Islands are Rhodes, Delos, Tino nf 
Paros, Mikonos, and Siros. Another attraction is m i 
land of Thira, which some historians believe is the los 
continent of Atlantis. Greek 

Crete, in the Mediterranean Sea, is the largi 
island. It consists mainly of hills and mountains wi ‘te 
some fertile valleys. A narrow plain extends along d 
northern coast, which contains the largest cities an a 
some light manufacturing. Along the southern cor at 
mountains slope steeply to the sea. The major touri re 
traction is the famous ruins of Knossos, the centre 0 
ancient Minoan civilization. 


Climate 


Greece has a so-called Mediterranean climate, ye 
mild, wet winters and hot, dry summers. However i 
climate of Greece varies sharply between the vir 
ous interior and coastal regions. Temperatures av 
about 4 °C in winter and above 24 °C in summer in 
coastal locations. 

In much of Greece, about three-fourths of the “a 
rainfall occurs in winter. Snow is rare in the owe 
but falls in the high mountains. During the sue 
skies are nearly cloudless, and cool sea breezes 
along the coasts eve day. ‘5 

Westerly winds ie fescondbte for most of Greece 


Average January temperatures Average July 
in winter, the islands and the coastal re- 
gions have milder temperatures than the 
mountainous interior regions. 


Average monthly weather 


rain and snow. These warm, moist winds cool as they 
tise along the west-facing mountain slopes. As they 
vie they drop moisture in the form of rain and snow. 
ecause of this pattern, most of the western mountain 
slopes are wetter and greener than the eastern slopes. 
The precipitation (rain, snow, and other forms of 
oe in Greece decreases from the northwest to 
southeast. It ranges from more than 150 centimetres 
ayear in northern areas of the Pindus Mountains to less 
pan 38 centimetres on the island of Kea in the Cyclades. 
e rain usually falls in heavy but brief showers. 
i Nearly all of Greece's rivers dry up in summer be- 
So of the lack of rain. As a result, fresh water must be 
‘ored during the winter for use in summer. 


Economy 


oe economy was almost destroyed during 
i orld War II (1939-1945) and during the Greek civil war 
946-1949). Although still weak by Western European 


temperat 

The islands and the coastal regions have 
hot summers. The temperatures are 
cooler in the inland mountains. 


T a 
Athens Alexandroupolis 
Temperatures | Days of Temperatures | Days of 
c rain or Cc rain or 
High Low snow High Low snow 

Jan. 12 6 7 Jan. 10 2 9 
Feb. 13 6 6 Feb. 10 2 6 
Mar. 16 8 5 Mar. 2 3 7 
Apr. 9 uv 3 Apr. 18 9 4 
May 25 16 3 May 23 13 5 
June 29 19 J June 27 17 6 
July 2 2 1 July 32 N 2 
Aug. 3222 1 Aug. zo n 1 
2 Sept. 24 16 2 
4 Oct. 2 ou 5 
6 Nov. v 8 8 
7 Dec. 2 5 i 
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tures Average yearly 
Greece's precipitation is heaviest in win- 
ter and lightest in summer. It decreases 


from northwest to southeast. 


standards, the Greek economy has expanded greatly 
since the 1950's. The expansion has resulted largely from 
government programmes, economic aid from the 
United States, and trade with the Middle East and with 
members of the European Union. As mentioned earlier, 
the EU is an economic and political organization of 
Western European nations. The EU developed from the 
European Community. See European Union. 

Service industries, taken together, account for more 
than 60 per cent of Greece's gross domestic product 
(GDP}—the total value of goods and services produced 
within a country in a year. They employ more than 50 
per cent of the country's workers. Community, social, 
and personal services produce a larger portion of the 
GDP than any other industry. Other important service ac- 
tivities include banking, government services, trade, and 
transportation. 

turing accounts for 15 per cent of the na- 
tion's GDP and employs 19 per cent of all Greek work- 
ers. Leading industrial products include beverages, 
cement, chemicals, cigarettes, clothing, fertilizers, foot- 
wear, processed foods, and textiles. Greece also pro- 
duces fabricated aluminium, fabricated metals, petro- 
chemicals (chemicals made from petroleum or natural 
gas), paper, pharmaceuticals, and rubber products. In- 
dustrial activity is heavily concentrated in Athens and 
Salonika. 

Agriculture makes up 15 per cent of Greece's GDP 
and employs 19 per cent of the workforce. Greece has 
dry summers and little fertile soil, and about four-fifths 
of the land is mountainous. Most Greek farms are small 
and fragmented. They average 3.2 hectares in size. Crops 
grow on about 40 per cent of the total land area. An- 
other 40 per cent of the land consists of pastures or 
meadows. 

Wheat is Greece's main crop. Other major crops in- 
clude cotton, maize and other grains, olives, oranges, 
peaches, potatoes, sugar beet, tobacco, and tomatoes. 
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Production and workers by economic activities 


Per cent Employed workers 
of GDP Number of Per cent 


Economic activities produced people of total 
Community, social, & 

personal services 16 720,000 20 
Agriculture, forestry, & fishing 15 807,000 22 
Manufacturing 15 699,000 19 
Wholesale and retail trade 13 660,000 18 
Government 12 s id 
Finance, insurance, property, 

& business services 1 193,000 5 
Transportation & communication 7 252,000 7 
Construction 7 246,000 7 
Utilities 3 37,000 1 
Mining 1 19,000 1 
Total 100 3,633,000 100 


“Included in Community, social, and personal services, 
Figures for GDP are for 1992; employment figures are for 1991. 
Sources: International Labour Organization; National Statistical Service of Greece. 


Greece is among the world’s leading producers of ol- 
ives and raisins, 

The most important livestock raised in Greece is poul- 
try. Greek farmers also raise sheep, goats, pigs, and cat- 
tle. Greece imports much of its livestock, meat, and 
dairy products from other countries. 

Tourism benefits many of Greece's industries. Many 
tourist hotels and other facilities have been built since 
the 1950's, and tourism has increased rapidly. Athens, 
one of the world's most historic cities, attracts more 
than 90 per cent of the tourists who come to Greece. 
The Acropolis, the centre of ancient Athens, is the most 


Economy of Greece 


This map shows the economic 
uses of land in Greece. It also 
indicates the country’s main 
farm products, its chief min- 
eral deposits, and its most im- 
portant fishing products. 
Major manufacturing centres 
are shown in red, 
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Greece's gross domestic product (GDP) was 66,000,000,000 US. 
dollars in 1992, The GDP is the total value of goods and services 
produced within a country in a year. Services include commu- 
nity, social, and personal services; finance, insurance, property, 
and business services; government; transportation and commu- 
nication; utilities; and wholesale and retail trade. /ndustry in- ‘ 
cludes construction, manufacturing, and mining. Agriculture in- 
cludes agriculture, forestry, and fishing. 


famous attraction, The Acropolis includes the beautiful 
ruins of the Parthenon and several other temples stand- 
ing on this rocky hilltop. See Acropolis; Parthenon. 

The Peloponnesus, the peninsula to the south and 
west of Athens, has the most varied ruins of ancient 
Greece, and includes such historic areas as Corinth, Epi- 
daurus, Mistra, Mycenae, Olympia, and Sparta. In north: 
ern Greece are Thessaloniki (often called Salonika in 
English) and loannina, centres of the old Byzantine Em- 
pire. Other tourist areas include Mount Athos—though 
women are not allowed there—and the islands of Corfu, 
Crete, Mikonos, Rhodes, Thasos, and Thira. 


Tourism plays an important part in the economy of Greece. In 
the photograph above, holidaymakers enjoy the scenic beauty 
and sunny climate on the island of Mikonos. 


f Mining. Greece has varied but limited mineral depos- 
its. Low-quality brown coal called /ignite is the major 
mineral product. About 90 per cent of it is used to gen- 
erate electric power. The largest lignite deposits are in 
the Ptolemais basin of the Pindus Mountains, the island 
of Euboea, and the central Peloponnesus. Other impor- 
tant minerals include bauxite, the ore from which alu- 
minium is made; and chromite, from which stainless 
steel is made. Greece also produces barite, iron ore 
from pyrite, lead, magnesite, and nickel. Greece has 
large deposits of marble and clays. The country has no 
commercially important deposits of natural gas and only 
one important petroleum deposit near the island of Tha- 
sos in the Aegean Sea. 

Foreign trade. Greece's most important exports are 
cement and cement products, clothing, metal products, 
Olive oil, petroleum products, prepared fruit, and tex- 
tiles. Major imports consist of chemicals, machinery, 
basic manufactured goods, meat, petroleum and petro- 
leum products, and transportation equipment. 

The value of imported products is more than double 
that of the country's exports. The difference is made up 
by income from shipping and tourism, and by money 
sent home by Greeks who live or work elsewhere. 

_ Germany is Greece's main trading partner. Other lead- 
ing trading partners include France, Italy, the United 
Kingdom, and the United States. About half of Greece's 
trade is with other member nations of the European 
Union, 

Energy sources. In 1961, about 45 per cent of the 
dwellings in Greece had no electricity. Since then, 
Power production has increased enormously. By 1990, 
only a few remote areas were still without electricity. 
Plants that burn lignite or petroleum produce most of 
Greece's electric power. Greece also has several hydro- 
electric stations, most of which are on the Akheloos 
River and other rivers in the Pindus Mountains. 

Greece has only limited deposits of petroleum and 
natural gas. Consequently, it imports most of its crude 
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petroleum and natural gas. But Greece is working to de- 
velop its own energy sources in order to reduce its de- 
mand for imported petroleum. Some of Greece's energy 
projects involve the use of solar, geothermal, and wind 
power. 

Transportation. The mountains of Greece make 
transportation difficult, and most overland routes go 
through valleys and natural breaks in the mountains. The 
principal road and rail routes connect Athens and Thes- 
saloniki, the country’s two largest cities. Most of the 
roads and highways have hard surfaces. Greece has 
about 1 car for every 7 people. The railway system, 
owned by the government, links Greece's major cities 
and provides international connections. 

The Greek merchant fleet is among the largest in the 
world. It consists of about 1,800 ships of at least 100 
gross tons each. Piraeus, near Athens, is Greece's lead- 
ing port, followed by Thessaloniki. A fleet of small ships 
provides transportation among the islands. None of the 
rivers can be travelled because they flow too swiftly dur- 
ing the wet season and dry up in summer. 

Greece has more than 30 commercial airports, the 
largest of which is located in Athens. Olympic Airways, 
the national airline, flies within Greece and to most 
major international cities. 

Communication. Greece has more than 100 daily 
and weekly newspapers. The largest daily newspaper, 
the Ta Nea of Athens, sells over 155,000 copies daily. 

The government owns the telephone and telegraph 
system, the radio broadcasting system, and the televi- 
sion networks. Greece has an average of 1 radio for 
every 2 people and 1 television set for every 5 people. 
Cinema is a popular form of entertainment. More than 
140 films are produced in the country each year. 


History 


The recorded history of Greece dates from about 
3000 B.C. For Greece's history before A.D. 1453, see 
Greece, Ancient; Rome, Ancient; Byzantine Empire. 

Ottoman rule began to spread throughout the Greek 
lands during the 1300. These lands were once part of 
the Byzantine Empire, which had broken up into small 
states. In 1453, the Ottomans captured the Byzantine 
capital, Constantinople (now Istanbul, Turkey), and made 
it the capital of the Ottoman Empire. They had won al- 
most all the Greek lands by then. The Ottomans were 
Muslims, but allowed religious freedom to the Greeks, 
who were Christians. They also let the Greeks have 
much local self-government. 

A Greek national revival developed during the 1700's, 
toward the end of Ottoman rule. The Greeks’ desire for 
independence was strengthened by greater prosperity 
and education. The Greek merchant class increased in 
size and wealth. The Greeks expanded their manufactur- 
ing and trading operations, and developed a large mer- 
chant fleet. They built a large number of new schools, 
and many Greeks studied in more advanced countries. 
The people became deeply interested in their ancient 
past and their folk culture. They also began to share in 
the scientific learning of the West. In 1814, Greek mer- 
chants in Odessa, Ukraine (then part of the Russian Em- 
pire), formed the Philike Hetairia (Friendly Society). This 
group organized a movement against the Ottomans that 


led to a Greek revolt. 
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Independence. The Greek War of Independence 
began in 1821. Greek fighters swept down from the 


mountains and defeated the Ottomans in the Peloponne- 


sus, in Rumely in central Greece, and on many islands in 
the Aegean Sea. The Greeks held out against repeated 
Ottoman attacks. In 1825, Egyptian forces allied with the 
Ottoman Empire invaded the Peloponnesus, and an Ot- 
toman army moved into Greece from the north. To- 
gether, they overran the regions that had been freed by 
the Greeks. But the Ottomans and Egyptians could not 
defeat the Greeks nor end the revolution. 

In 1827, France, Russia, and the United Kingdom 
agreed to use force to end the fighting and make 
Greece a self-governing part of the Ottoman Empire. But 
the Ottomans refused to give up control of Greece. On 
Oct. 20, 1827, a combined fleet of the three European 
powers destroyed the Ottoman and Egyptian fleet in the 
Battle of Navarino off the Peloponnesus. Russia declared 
war on the Ottoman Empire in 1828, and the Ottomans 
left Greece to fight the Russians. The Egyptians with- 
drew in 1829, and Greece became independent. 

In an agreement called the London Protocol of 1830, 
France, Russia, and the United Kingdom recognized 
Greece's independence and pledged to protect it. In 
1832, they named a Bavarian prince, Otto, to be the first 


Oil painting on canvas (1827); Musée des Beaux-Arts, Bordeaux France 
The defeat of the Greeks at Missolonghi in 1826, during their 
War of Independence, stirred sympathy in Europe for Greece. 
The French artist Eugène Delacroix painted Greece Expiring on 


the Ruins of Missolonghi to express his horror at the siege 


king of Greece. They also established Greece's borders 

The new Greek kingdom had fewer than 800,000 peo 
ple and covered less than half of present-day Greece. 
About 3 million Greeks lived in what remained Ottoman 
territory, and 200,000 Greeks lived in the British 
controlled lonian Islands. Greece's expansion to include 
all these territories became known as the Megali Idea 
(Great Idea) and was the nation’s supreme goal 

Otto I, also called Otho I, was chosen in 1832 to be 
come king of Greece. The country had no constitution 
and the king, assisted by a few Bavarian advisers, had 
unlimited power. Neither the people nor individual 
Greek leaders had any real influence in the government 
Great political discontent developed. The country also 
had serious financial difficulties. In 1843, a peaceful rev- 
olution expelled Otto's Bavarian advisers and forced him 
to accept a constitution that established Greece as a 
constitutional monarchy in 1844. 

In 1853, the Crimean War began between Russia and 
the Ottoman Empire. Otto supported Greek attempts to 
fight the Ottomans and free the Greeks under them. But 
the British and French, who helped the Ottoman Empire 
fight Russia, landed in Greece to stop these attempts. A 
revolt in 1862 forced Otto to abdicate. He was replaced 
in 1863 by a Danish prince, who became George l. 

George I gave Greece a more democratic govern- 
ment than that of Otto. In 1864, a new constitution lim- 
ited royal power and gave much power to an elected 
Parliament. Also in 1864, the UK turned over the lonian 
Islands to Greece. In exchange, George pledged to dis- 
courage Greek revolts in Ottoman territory 

During the 1880's and 1890's, Greece made great 
progress. Roads and railways were built and the mer- 
chant fleet was expanded. In addition, the educational 
system and other social services were improved. 

In 1881, Greece acquired the region of Thessaly and 
the district of Arta in southern Epirus from the Ottoman 
Empire. The transfer had been suggested by the great 
European powers at the Congress of Berlin in 1878. In 
1897, during a revolt in Ottoman-held Crete, war broke 
out between Greece and the Ottoman Empire. The Euro- 
pean powers arranged peace after severe Greek de- 
feats, and set up self-government for Crete in 1898 
under a Greek high commissioner. af 

A group of young Greek army officers called the Mili- 
tary League organized a peaceful revolt in 1909. The 
league was protesting against political confusion and 
economic difficulties that had developed in Greece: The 
league called on Eleutherios Venizelos, a Cretan leader, 
to be its political adviser. The Parliament agreed to the 
league's demands for changes in the constitution, and 
Venizelos became prime minister in 1910. He carried 
out sweeping reforms in the Greek economy, armed 
forces, and civil service. Venizelos served as prime min 
ister during much of the period until 1933 

Venizelos helped organize the Balkan alliance of li 
Greece with Bulgaria, Montenegro, and Serbia. This a i 
ance led to the two Balkan Wars of 1912 and 1913. In the 
first war, the four Balkan countries defeated the Cn 
man Empire and took most of its European territory: $ 
the second war, Bulgaria, dissatisfied with its gains, p i 
tacked its allies but was defeated. As a result of the A 
kan Wars, Greece gained the island of Crete, southert 
Epirus, part of Macedonia, and many Aegean Islands: 


King George was shot by an assassin in 1913. His son, 
Constantine |, succeeded him. 

World War I began in 1914. Venizelos urged that 
Greece fight with the Allies against Germany and its 
partners. But King Constantine supported Germany and 
kept Greece neutral. Venizelos started a revolutionary 
movement. It was supported by the Allies, who had es- 
tablished a military base at Salonika to attack Bulgaria. In 
1917, Constantine was forced to give the throne to his 
son, Alexander I. Greece entered the war on the side of 
the Allies on July 2, 1917. 

Thousands of Greek troops joined the British, French, 
and Serbians at their Salonika base, from which they at- 
tacked the Bulgarians and Turks. In September 1918, the 
Greeks and other Allied forces moved north. They de- 
feated the Bulgarians, who signed an armistice at Salo- 
nika. The entire war ended on November 11. 

The peace treaties that followed World War I gave 
Greece most of the territories it had long sought. From 
the Ottoman Empire, Greece got eastern Thrace; some 
islands in the Aegean Sea, including two at the entrance 
to the Dardanelles; and temporary control of the Smyrna 
(now Izmir) region in Asia Minor. The Greeks gained 
western Thrace from Bulgaria. 

King Alexander died in 1920, and Constantine | re- 
turned to the throne. In 1921, Constantine renewed the 
war against the Ottomans by sending Greek forces deep 
into Asia Minor. The Ottomans dealt the Greeks a crush- 
ing defeat in 1922, and a military revolt forced Constan- 
tine from the throne. His son, George Il, replaced him. A 
revolution ended the Ottoman Empire in 1922. It be- 
came the Republic of Turkey the next year. 

In 1923, under the Treaty of Lausanne, Greece re- 
turned the Turkish territories it had gained after World 
War I. The treaty also provided for ending the tensions 


Important dates in modern Greece 


1453 Constantinople, the Byzantine capital, fell to the Ottoman 
Empire, which had conquered most Greek lands. 

1821-1829 The Ottoman Empire was defeated in the Greek War 
of Independence, and Greece was formed. 

1844 Greece became a constitutional monarchy. 

1864 A more democratic constitution was established in 
Greece under George I. 

1909-1910 A military revolt led to major reforms. 

19121913 Greece gained much land in the Balkan Wars. 

rane Greece fought on the side of the Allies during World 

ar I. 

1922 The Ottomans crushed Greek forces in Asia Minor. 

1924 Greece became a republic. 

1935 Constitutional monarchy was restored in Greece. 

1941-1944 Axis forces occupied Greece during World War Il. 

1946-1949 Communist-led rebels were defeated in Greece. 

1967 Army officers seized the government and suspended the 
constitution. 

1968 Greek voters approved a new constitution. 

1973 Premier George Papadopoulos abolished the monarchy 
and proclaimed Greece a republic. Later, military leaders 
overthrew the Papadopoulos government. 

1974 Greece held its first parliamentary election in more than 
10 years, and a civilian government was formed. 

1981 Greece joined the European Community, now the Euro- 

pean Union. 


Expansion of Greece—1832 to 1947. The Greek kingdom 
formed in 1832 covered less than half of present-day Greece. 
The country reached its current boundaries in 1947. The dates 
‘on the map indicate when each new territory was added. 


produced by Turkish rule over Greeks. It required over 
1,250,000 Greeks in Turkey to move to Greece and 
400,000 Turks in Greece to move to Turkey. After the 
Greek migration, the only Greeks under foreign rule 
were in northern Epirus in Albania, British-held Cyprus, 
and the Italian-held Dodecanese Islands. 

Between world wars. Another military revolt forced 
George II from the Greek throne late in 1923. The next 
year, Greece declared itself a republic. The republic 
lasted until 1935, and this period was one of great politi- 
cal confusion and economic weakness. The people were 
divided between the republicans, who supported the 
republic, and the royalists, who wanted a king. Also, 
Greece's economic resources could not keep up with its 
population, which had been swollen by the refugees 
from Turkey and by a high birth rate. The worldwide 
economic depression of the 1930's further weakened 
the Greek economy and the government. 

The royalists returned to power in the elections of 
1933. Two unsuccessful republican revolts took place, in 
1933 and 1935. The government recalled George II to 
the throne later in 1935. The 1936 elections left the royal- 
ists and republicans almost evenly matched in Parlia- 
ment. The balance of power rested with the Commu- 
nists, who held 15 of the 300 seats. As a result, George 

rmitted General Joannes Metaxas to establish a mili- 

dictatorship. On Aug. 4, 1936, the king dissolved 
Parliament without fixing a date for new elections and 
suspended the main provisions of the constitution. Me- 
taxas remained dictator until his death in 1941. 

World War Il began in 1939, and Greece declared its 
neutrality. But on Oct. 28, 1940, Italy attacked Greece. 
Metaxas had refused to permit Italian troops to build 
military bases there. The Greek forces were heavily out- 
numbered, but they pushed the Italians back deep into 
Albania. Germany came to the aid of Italy. On April 6, 
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1941, German forces poured into Greece and quickly 
defeated the defenders. 

The Germans and their allies occupied Greece during 
the war. The Greeks suffered starvation, mass execu- 
tions, and other tragedies, and their economy was al- 
most destroyed. But they organized one of the best un- 
derground movements in all Europe. The largest and 
most effective of the several secret Greek resistance 
groups was the Communist-led National Liberation 
Front, known as EAM. Its military arm was the National 
Popular Liberation Army, or ELAS. 

The Germans began to withdraw from Greece in Sep- 
tember 1944, and British forces landed in October. The 
British found EAM in control of most of Greece. Civil 
war broke out in Athens in December, and the British 
fought ELAS until early in 1945, when ELAS stopped 
fighting and agreed to break up its forces. The war in 
Europe ended in May 1945. Greece became one of the 
original members of the United Nations later that year. 

Elections were held in March 1946 and a royalist gov- 
ernment was formed. In September, a referendum that 
was held favoured having a king, and George II returned 
to the throne. By the end of 1946, Communist-led rebels 
had begun to revolt against the government. The United 
Kingdom had supported the government by giving 
Greece economic support and military aid against the 
rebels, but it could no longer afford to do so. Under the 
Truman Doctrine, announced in March 1947, the United 
States took over the British support of Greece. A long, 
bitter civil war followed. By October 1949, the rebels 
were defeated, but only after the United States provided 
the government with massive military aid. 

King George died in 1947 and was succeeded by his 
brother, Paul I. Greece acquired the Dodecanese Islands 
under a 1947 peace treaty with Italy. 

The 1950's brought economic recovery and political 
stability. Greece joined the North Atlantic Treaty Organi- 
zation (NATO) in 1952. In 1953, Greece allowed the 
United States to set up military bases on its territory. 

During the 1950, a serious dispute developed be- 
tween Greece and Turkey over Cyprus, a British island 
colony off Turkey. Greeks made up about 80 per cent of 
the island's population, and the rest were Turks. The 
Greeks of Cyprus demanded union with Greece and or- 
ganized a revolutionary movement. The Greek govern- 
ment supported this demand, but the United Kingdom— 
supported by the Turkish government—and Turkish 


Cypriots opposed it. After severe tensions, an agree- 
ment between Greece, Turkey, and Britain led to inde- 
pendence for Cyprus in 1960. See Cyprus (History). 

In 1952, Greek law gave women the right to vote and 
hold political office. Field Marshal Alexander Papagos, 
head of the Greek Rally party, became prime minister 
that year. He held office until his death in 1955. Constan- 
tine Caramanlis, head of the National Radical Union 
party, succeeded him. Under Caramanlis, Greece's econ- 
omy expanded rapidly with continuing U.S. aid. The gov- 
ernment improved finances, controlled rising prices, 
and encouraged the expansion of agriculture and indus- 
try. In 1955, Greece's first nationwide electric power sys- 
tem was completed. Caramanlis resigned in 1963. 

The revolt of 1967. George Papandreou of the Cen- 
tre Union party became prime minister of Greece in No- 
vember 1963. Earlier, he had charged that the elections 
of 1961 had been rigged. He had also suggested that the 
army, with support from the monarchy, stood in the way 
of democracy. King Paul died in 1964, and his son came 
to the throne as Constantine II. Constantine clashed with 
Papandreou over the king's political powers and control 
of the armed forces. Constantine dismissed Papandreou 
in 1965. Political confusion developed, and the govern- 
ment remained shaky. In an effort to achieve a stable 
government, Parliament was dissolved on April 14, 1967, 
and new elections were called for May 28. But these 
elections never took place. f 

On April 21, 1967, Greek army units equipped with 
tanks and armoured cars seized the royal palace, gov 
ernment offices and leaders, and radio stations. Three 
army officers then set up a military dictatorship. This 
junta consisted of Colonel George Papadopoulos, its 
leader; Brigadier General Stylianos Pattakos; and Colo- 
nel Nicholas Makarezos. The junta suspended importan 
liberties guaranteed by the constitution. It prohibited a 
political activity, and made mass arrests. It replaced the 
leader of the Greek Orthodox Church, imposed harsh 7 
controls on newspapers, and dissolved hundreds of pt! 
vate organizations of which it disapproved. 

Constantine remained head of state, though power 
less. On Dec. 13, 1967, he tried to overthrow the junta 
He failed, and he and his family then fled to Italy. The 
junta named a regent to substitute for the king. 

Papadopoulos named himself prime minister and K 
minister of defence. He pardoned many political pina 
ers, but kept about 2,000 others, mostly Communists, 


The revolt of 1967. Greek 
army officers seized contr 
the government on April 4! 
1967. Tanks and armouret” 
cars surrounded the ee 
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prison. In an effort to win popularity, he cancelled bank 
debts of the peasants. In 1968, the junta had a new con- 
stitution drawn up. The constitution provided for a sta- 
ble government, but at the expense of democracy. It in- 
creased the prime minister's power and suspended 
freedom of the press, parliamentary elections, and vari- 
ous individual rights. 

The restoration of democracy. In May 1973, a 
group of naval officers led an unsuccessful mutiny 
aboard a Greek destroyer. The government said the mu- 
tiny was part of an attempted coup supported by King 
Constantine. In June, Papadopoulos announced the end 
of the monarchy and proclaimed Greece a republic. He 
becamé president in August. On November 25, 1973, a 
group of military officers who opposed Papadopoulos 
liberalizing policies overthrew the government. The 
group's leader, Lieutenant General Phaidon Gizikis, be- 
came president. 

The conflict between Greece and Turkey over Cyprus 
was renewed in 1974, when Greek officers led Cypriot 
troops in overthrowing the government of Cyprus. Turk- 
ish troops invaded the island. After several days of fight- 
ing, a cease-fire was signed to prevent full-scale war be- 
tween Greece and Turkey. 

The crisis in Cyprus and economic recession para- 
lysed Greece's military government. Shortly after the 
cease-fire was signed, the government collapsed. Mili- 
tary leaders invited Constantine Caramanlis to become 
prime minister again. On July 24, 1974, Caramanlis was 
sworn in as prime minister of a civilian government. 

In November, Greece held its first free elections in 
more than 10 years. Caramanlis was then head of the 
New Democracy Party. The party won the elections. In 
December, Greek voters chose to make the country a re- 
Public. Parliament adopted a new constitution in 1975. 
Civilian control over the military was gradually estab- 
lished. Papadopoulos, Pattakos, and Makarezos were 
found guilty of treason for their roles in the 1967 revolt. 
The New Democracy Party retained its majority in elec- 
tions held in 1977. In 1980, Caramanlis resigned as prime 
minister and George Rallis succeeded him. Caramanlis 
was elected president and held that post until 1985. In 
1985, Christos Sartzetakis was elected president. Cara- 
manlis again became president in 1990. In 1981, Greece 
Joined the European Community. 

Recent developments. In October 1981, the Panhel- 
lenic Socialist Movement (PASOK) party won control of 
Parliament and became the first socialist government in 
the history of Greece. As head of the party, Andreas 
Papandreou—son of former prime minister George 
Papandreou—became prime minister. The government 
expanded social benefits and increased personal in- 
Comes. It also sought to increase investment and reduce 
inflation and unemployment. 

In June 1985, PASOK won elections again and Papan- 
dreou began a second term as prime minister. PASOK 
Was defeated in June 1989. A temporary coalition gov- 
ernment was formed. Because of political instability, the 
Coalition government collapsed in early 1990, and gen- 
eral elections were held in April 1990. The New Democ- 
Pes Party gained control of Parliament after the elec- 

: ns. Constantine Mitsotakis became prime minister. 
ASOK won elections held in October 1993. Papandreou 
ecame prime minister once again. 


Greece 


In 1993, Greece and the other members of the Euro- 
pean Community formed the European Union. At that 
time, the European Community became part of the Euro- 
pean Union. 
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Questions 


What meat is the most popular in Greece? 
What are some of the chief tourist attractions in Greece? 


What was the revolt of 1967? 

Why is transportation difficult in Greece? n 

How did the Treaty of Lausanne affect Greeks in Turkey? 

What was the Megali Idea (Great Idea)? 

What European powers first recognized Greek independence? 
Greece a leading producer? 


f what three crops is 
pit was Greece brought into World War II? When? 


When did Greek women gain the right to vote? 


A bustling market place called the agora was the centre of activity in ancient Greek cities. In the 
agora of Athens, above, merchants sold their wares, citizens debated issues, and friends ex- 
changed gossip. The long, columned building held shops and served as a meeting place. 


Ancient Greece 


Greece, Ancient, was the birthplace of Western civi- 
lization about 2,500 years ago. The magnificent achieve- 
ments of the ancient Greeks in government, science, 
philosophy, and the arts continue to influence our lives 
today. 

Greek civilization developed chiefly in small city- 
States. A city-state consisted of a city or town and the 
surrounding villages and farmland. The Greek city-states 
were fiercely independent and often quarrelled among 
themselves. But their small size and constant rivalry had 
certain advantages. Citizens of a city-state were strongly 
patriotic, and many citizens took part in public affairs. 
The most advanced city-states established the world’s 
first democratic governments. The best-known city- 
states were Athens and Sparta. 

The ancient Greek city-states never became united 
into a nation. However, a common language, religion, 
and culture bound the people together. The Greeks 
called themselves Hellenes and their land Hellas, They 
thought of themselves as different from all other peo- 
ples, whom they called barbarians. 

The ancient Greeks prized their freedom and way of 
life. This way of life stressed the importance of the indi- 
vidual and encouraged creative thought. Greek thinkers 
laid the foundations of science and philosophy by seek- 
ing logical explanations for what happened in the world 
around them. Greek writers created new forms of ex- 

pression, which explored human personalities and emo- 
tions. Greek civilization reached its height in Athens dur- 


ing the mid-400's B.C., a period of outstanding achieve 
ment known as the Golden Age. 

This article provides an overview of the people, 
achievements, government, and history of anoei Brel 
Greece. Many separate World Book articles, liste be 
end of this article, have detailed information on som 
the people, places, and things discussed below. 


The Greek world 


The territory of ancient Greece consisted chistes 
mountainous peninsula that jutted into the Me si * 
nean Sea, nearby islands, and the west coast of š 
Minor (now part of Turkey). The peninsula made up 
mainland Greece. It separated two arms of the coal 
Mediterranean—the Aegean Sea and the lonian ai 
thin strip of land linked the southern part of the S 
land, called the Peloponnesus, to the northern pa i 

The land. Rocky land covered much of andon Feri 
Greece. The most fertile land lay in the small bere 
along the coast. In those areas, the Greeks esta i 
their city-states. The city or town of each ays ee 
served as a centre of trade, government, and re ot ls, 
The Greeks usually fortified a hill, called an acro fits 
within or near the city for defence. In addition Nia 
rounded some cities to protect them from inva rea thal 
the centre of each city was the agora—an open 4 
served as a market place and meeting place. mers 

Ancient Greece had a warm, dry climate. Sum A 
were hot, and winter temperatures seldom dropp 


below freezing. Annual rainfall on the mainland ranged 
from as much as 130 centimetres on the west coast to 
less than 50 centimetres on the east. 

Ancient Greece lacked adequate farmland, rainfall, 
and water for irrigation, and so crop production was 
limited, The mountains provided huge amounts of lime- 
stone and marble for building construction and clay for 
making bricks and pottery. But Greece had few other 
mineral deposits. Timber was plentiful at first. However, 
it became increasingly scarce as the people cut down 
many trees without replanting the forests. 

The shortages of food and natural resources forced 
the ancient Greeks to depend on overseas trade for 
needed goods. The poor conditions at home also led 
many Greeks to found overseas colonies and trading 
posts. In this way, the Greek world expanded along the 
shores of the Mediterranean Sea and the Black Sea and 
came to include southern Italy and the island of Sicily. 

The people. Greek civilization began to develop 
about 2000 B.C. At that time, people from somewhere to 
the north arrived in Greece and established small farm- 
ing villages. The people of each community in time de- 
veloped their own customs and dialect. The two main 
groups of Greek peoples were the Dorians and lonians. 

By the 7005s B.C, the Greek world consisted of many 
small, independent city-states. Within each city-state, the 
Greeks distinguished between citizens and noncitizens. 
Only citizens could own land and take part in govern- 
ment. Citizens were divided into social classes based on 
ancestry and wealth. In general, the upper class made 
up about 5 to 10 per cent of a city-state's citizens; the 
middle class, 20 to 30 per cent; and the poor, 60 to 70 
per cent. Noncitizens consisted of women, slaves, and 
serfs, Unlike slaves, serfs were not considered personal 
property. As a result of trade, many city-states also had a 
large noncitizen population made up of Greeks from 
other city-states and of foreigners. 


Life of the people 


Family life. The husband headed the household in 
ancient Greece and was responsible for its members. 
The wife ran the household and raised the children. In 
Prosperous families, the wife supervised slaves, who 
looked after the children and did most of the work. 
Women also spun thread and wove cloth, even in 
Wealthy families. A woman was controlled by her father 
before she married and by her husband after marriage. 

_ Greek parents usually arranged their children’s mar- 
riage. Most girls married in their midteens, but many 
men married around age 30. Few families had more than 
two or three children. The Greeks considered it a mis- 
fortune to have many children because of the expense 
of raising them. Daughters were especially unwelcome 
because the family had to provide them with a dowry—a 
Gift of money or property—when they married. 

Education. in general, only the children of citizens 
received an education in ancient Greece. Very few girls 
attended school, but some others learned to read at 

ome. Most children also learned a few practical skills 
from their parents or from slaves. City-states differed in 
the kind of education they valued. 

In Athens, teachers operated separate schools for 
General studies, music, and physical education. The gen- 
eral schools taught reading, writing, and arithmetic. At 
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music school, students learned to sing and to play the 
flutelike au/os or the small, harplike /yre. The physical 
education activities included running, jumping, and 
wrestling. Older boys learned to handle such weapons 
as the spear and sword. 

Education in Sparta differed greatly from education in 
Athens. The Spartans wanted to build a tough, warlike 
people, and considered reading and writing much less 
important than military training. At the age of 7, boys 
were sent to military camps, where they learned to ac- 
cept severe discipline and to endure harsh conditions. 
Even girls engaged in physical competition, which was 
shocking to most Greeks outside Sparta. 

Higher education in ancient Greece consisted of the 
study of law, medicine, philosophy, or rhetoric (public 
speaking). In the 300s B.C, the Greek philosopher Plato 
founded a school in Athens known as the Academy. 
Some scholars consider it to be the world’s first univer- 
sity. Plato's most brilliant pupil, Aristotle, later founded a 
similar school in Athens, the Lyceum. 

Food, clothing, and shelter. The Greek diet was 
based on such grains as wheat and barley, which were 
used to make bread, cakes, and porridge. The Greeks 
also ate a variety of fruits and vegetables. Their chief 
sources of protein were eggs, poultry, and fish. The 
Greeks used olive oil in place of butter, and they sweet- 
ened food with honey. 

Greek men and women wore a belted garment of 
linen or wool called a chiton. Most men’s chitons hung 
to the knees. A woman's chiton fell to the ankles. In cold 
weather, Greeks draped a cloak called a himation over 
their shoulders and arms. Sandals were the usual form 
of footwear. 

Greece's mild climate enabled the people to carry on 
many activities outdoors, and so most houses were 
small and simple. Most poor families lived in one- or 
two-room houses built of sun-dried bricks with floors of 
hard-packed earth. Wealthy Greeks lived in larger, more 
comfortable houses built around a courtyard. The 
houses had separate rooms for cooking, eating, and 
sleeping. Stones or tiles covered the floors. 

Religion. The Greeks believed that certain deities 
(gods and goddesses) watched over them and directed 
daily events. Families tried to please household deities 
with offerings and ceremonies. Each city-state honoured 
one or more deities as protectors of the community and 
held annual festivals in their honour. 

The Greeks believed that their deities could foretell 
the future. People flocked to shrines called oracles to 
consult priests and priestesses. Deities supposedly 
spoke through the priests and priestesses to answer 
questions and reveal the future. The most important ora- 
cle was at Delphi. Sick people visited shrines dedicated 
to Asclepius, the god of healing, in hope of being cured. 

Greek deities greatly resembled human beings, ex- 
cept for their immortality and superhuman powers. For 
example, they showed such emotions as love, jealousy, 
and anger. The chief deities lived on Mount Olympus 
and were known as Olympians. Zeus and his wife, Hera, 
ruled over Olympus. Other Olympians included Aphro- 
dite, goddess of love; Apollo, god of music and light; 
Ares, god of war; and Athena, goddess of wisdom. 

Recreation. Greek men enjoyed talking with friends 
in the agora or at drinking parties, called symposiums, 
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in their homes. Greek men also liked sports, and they ex- 
ercised and swam at public sports facilities. Greek 
women were permitted little entertainment outside the 
home, except for religious festivals. Children had dolls, 
balls, tops, and other toys. They also played blindman’s 
buff and various dice and board games. 

Large crowds gathered for religious festivals in an- 
cient Greece. At these festivals, athletes competed in 
such events as wrestling, boxing, foot and chariot races, 
jumping, and javelin throwing. Religious festivals also 
included feasts, colourful processions, and perform- 
ances of plays. Several religious festivals brought to- 
gether people from throughout the Greek world. The 
Olympic Games, the most famous of these festivals, 
were held every four years in honour of Zeus. Even wars 
halted during the Olympics. Victory in the games was 
the highest honour an athlete could achieve. 


Work of the people 


Farming. More than half the people of ancient 
Greece lived by farming or herding. Most farmers 
worked their land alone or with the help of a few slaves. 
The entire family helped out during planting and har- 
vesting. Farmers reared pigs, grew wheat and barley, 


The Greek world 


and tended olive groves and vineyards. Sheep and goats 
grazed on poorer land. The Greeks produced a surplus 
of olive oil, wine, and wool, which they exported. 

Manufacturing. The ancient Greeks manufactured all 
products by hand. Many craftsmen worked alone. There 
were also factories with from 20 to more than 100 work- 
ers, many of them slaves. These workers specialized in 
the different skills needed to make such goods as pot- 
tery, armour, and clothing. Individual city-states became 
known for certain products. For example, Athens was fa- 
mous for its decorated pottery, Megara for woollen gar- 
ments, and Corinth for jewellery and metal goods. 

Trade. Greek merchants sold surplus goods abroad 
in exchange for slaves and such products as grain, tim- 
ber, and metals. The Greeks’ major trading partners in- 
cluded Egypt; Sicily; and Scythia, a country near the 
Black Sea. In each city-state, inspectors made sure that 
merchants used proper weights and measures, charged 
fair prices, paid taxes, and observed restrictions on the 
import and export of certain goods. 

Transportation and communication. The rugged 
terrain made travel difficult on the Greek mainland. Run- 
ners carried most messages. Few roads were good 
enough for travel on horseback. Wagons or pack ani- 


Greek civilization arose along the shores of the Aegean and Ionian seas. Ancient Greece consisted 
chiefly of a peninsula that separated the two seas, nearby islands, and the coast of Asia Minor 
(now part of Turkey). The map shows important cities, regions, and historic sites of ancient Greece. 
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a cargo ships sailed among the Greek islands and to overseas colonies and foreign lands. 
p Ta Greeks traded such products as wine, olive oil, and pottery for grain, timber, metals, 
slaves from abroad. In this illustration, goods are being loaded for transport overseas. 


mals hauled goods short distances. Sea travel was far 
more important than land travel, in spite of the dangers 
of piracy and shipwreck. Merchant ships sailed along 
the mainland coast, among the islands, and overseas. 


Philosophy, science, and the arts 


Philosophy originated in ancient Greece during the 
5005 B.C. The word philosophy comes from two Greek 
words meaning /ove of wisdom. Many of the questions 
asked by Greek philosophers would today be consid- 
ered subjects of scientific inquiry. The earliest philoso- 
Phers speculated about the underlying substance of the 
universe and how the universe operated. Later philoso- 
phers investigated the nature of knowledge and reality 
and sought to define such notions as good and evil. 

_ Socrates, Plato, and Aristotle are considered the most 
aportant Greek philosophers. Socrates taught by care- 
ully questioning his listeners to expose the weaknesses 
of their ideas and arguments. Plato explored such sub- 
jects as beauty, justice, and good government. Aristotle 
summed up the achievements of Greek philosophy and 
science, His authority on many topics remained unques- 
tioned for more than 1,000 years. 

Most people in ancient Greece were suspicious of 
philosophers and their theories. They continued to be- 
“pital superstitions and in myths. In 399 B.C, an Athe- 

ian jury sentenced Socrates to death for showing dis- 
respect for the gods. 
Dimeric: Greek scientists, like Greek philosophers, 
Ì ieved in an orderly universe, which operated accord- 
ng to laws that people could discover. They based 
Apn of their theories on logic and mathematics. They 
also made careful observations of nature and, at times, 


conducted experiments. But Greek scientists rarely tried 


to solve practical problems, and so their discoveries had 
little influence on technology and everyday life. 

The ancient Greeks were pioneers in medicine, phys- 
ics, biology, and mathematics. Some of their conclu- 
sions anticipated findings of modern science. In the 
400s B.C, Democritus said all things consisted of atoms, 
tiny bits of matter that cannot be divided. In the 200s 
B.C, Aristarchus of Samos first stated that the earth re- 
volved around the sun. But most Greek thinkers argued 
that the sun, stars, and planets moved around the earth. 

The arts. Greek architects, sculptors, and painters 
made important contributions to the arts. They strove to 
achieve an ideal of beauty based on harmonious pro- 
portions. The most influential architectural works were 
temples. A Greek temple consisted of an arrangement of 
columns around a long, inner chamber. The Greeks de- 
veloped three influential styles for columns—the simple 
Doric, the graceful Ionic, and the ornate Corinthian. The 
best-known temples were built on the Acropolis in Ath- 
ens during the 400s B.C. 

Greek sculptors portrayed figures of gods, god- 
desses, and human beings. Over the centuries, their 
works became increasingly lifelike and showed figures 
in more active poses. The most famous Greek sculptors 
were Phidias, Praxiteles, Lysippus, and Myron. 

Few Greek paintings have survived. Our knowledge 
of Greek painting comes mainly from paintings on pot- 
tery, Greek writings, and copies made by the ancient Ro- 
mans. The pottery paintings and Roman copies portray 
scenes from mythology and daily life. 

Music often accompanied plays and poetry recitals in 
ancient Greece, and musicians performed at festivals 
and private parties. Greek music relied chiefly on mel- 
ody and rhythm. Harmony was unknown to the Greeks. 


P> Greece in the Golden Age 


Ancient Greece made lasting contributions to Western civilization. Greek ideas about the arts, 
cabo philosophy, mathematics, and athletics still influence our lives. Many of the most 
te Greek achievements occurred from 477 to 431 B.C, a period called the Golden Age. 


The of Athens was headed by Pericles, /eft, for 
most of the Golden Age. Athens, then at the height of its power 
and prosperity, had the most advanced democracy in Greece. 

An assembly of all male citizens, below, passed the laws. 


A statue of Athena, A band of sculpture 


patron goddess of 
Athens, stood in the 
temple. It was made of 


gold and ivory. 


The Parthenon in Athens is an 
outstanding example of a Greek 
temple. Pericles hired the leading 
architects and sculptors to build it 


decorated the temple. 
It showed a proces- 
sion held yearly in 
Athena's honour. 


Detail of a relief sculpture 
1477-432 B.C) from the Parthenon 
British Museum, London 
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Ancient Greek writers introduced many important lit- 
erary forms, including lyric and epic poetry, tragic and 
comic drama, and history. For detailed information, see 
the article Greek literature. 


Government 


The city-state took shape in ancient Greece by the 
700s B.C Most citizens of a city-state claimed a common 
ancestry, spoke the same Greek dialect, and followed 
the same customs and religious practices. A city-state 
gave its members a sense of belonging because they 
were like one large family. 

A small group of wealthy men governed most city- 
states of ancient Greece. This form of government, in 
which a few powerful people rule, is called an oligarchy. 
During the 500s B.C, some city-states began to move to- 
ward democracy. They granted all citizens the right to 
vote on government policies, hold political office, and 
serve on a jury. However, many poor citizens could not 
afford the time off from making a living to participate in 
democratic government. In addition, women and slaves 
had no political rights, even in the democracies. 

Athens became the most successful democracy of 
ancient Greece during the 400s B.C. Every male Athe- 
nian citizen had the right to serve permanently in an as- 
sembly, which passed laws and determined government 
policies. The assembly also elected Athenian generals. 
Each year, the citizens drew lots to select a council of 
500 men. This council ran the day-to-day business of 
government and prepared the bills that the assembly 
debated and voted on. Jurors were also chosen by lot. 

Some wealthy Athenians disliked their system of gov- 
ernment. They felt that the poor dominated the govern- 
ment and took advantage of the rich. Most Athenians, 
however, cherished their democracy. 

Sparta was the most powerful oligarchy in ancient 
Greece. Citizens made up only about 10 per cent of the 
population. Most people were helots (serfs) who farmed 
the land. Two kings, who inherited their thrones, 
headed the army. Sparta was governed by five officials, 
called ephors, and the gerousia, a council made up of 
28 elders and the kings. Citizens elected ephors to one- 
year terms and members of the gerousia to life terms. 
Sparta had a citizen assembly. But citizens could not 
propose issues for debate in the assembly. 

Military forces. Among the Greek city-states, only 
Sparta had a standing army. Most city-states trained 
young men in the art of warfare and required all able- 
bodied male citizens to take up arms in time of war. Ath- 
ens had the largest navy, which included hundreds of 
large warships powered by nearly 200 oarsmen. 

A battle formation known as a Phalanx dominated 
Greek warfare from the 6005 to the 3005 B.C. To forma 
phalanx, armed foot soldiers lined up shoulder to shoul- 
der several rows deep. On the battlefield, two Opposing 
phalanxes marched toward each other. Combat with 

spears and swords followed. The battle was won when 
one side encircled the other or broke through its centre, 


History 


Beginnings. The first major civilization in the region 
of Greece arose on Crete, an island in the Aegean Sea, 
about 3000 B.C. It is known as the Minoan culture after 
King Minos, the legendary ruler of Crete. The Minoans 


were expert sailors, and they grew wealthy from trade. 
The remains of luxurious palaces provide evidence of 
the Minoans' prosperity and building skills. The Mino- 
ans had a system of writing. Scholars do not know what 
language they spoke, except that it was not Greek. 

The development of Greek civilization began about 
2000 B.C, when small farming villages were set up by 
people who came to Greece from somewhere to the 
north. By about 1600 B.C, they had built fortified towns, 
each centred on a palace, in the major valleys. The cul- 
ture that developed on the mainland is called Myce 
naean after the large and powerful town of Mycenae in 
the Peloponnesus, the southern part of the mainland. 

The Minoans dominated the Aegean world until 
about 1450 B.C, when the Mycenaeans took control of 
the region. The Mycenaeans adopted features of the Mr 
noan culture. For example, they adapted the Minoan 
writing system to Greek. Historians believe Mycenae— 
won a war against Troy, in Asia Minor (now Turkey), if 
the mid-1200s B.C. This war inspired many major works 
of classical literature (see Trojan War). Y 

Mycenae and most other settlements in the Pelopom 
nesus were destroyed shortly after 1200 B.C. Historians: 
do not know why Mycenae fell. Soon afterward, the Do 
rians from northern Greece moved into the region. 
Many Mycenaeans fled to Asia Minor. Greece e! ja 
period known as the Dark Age, which lasted until about 
800 B.C. During this time, the people again lived in iso 
lated villages. Knowledge of writing was lost. Memories 
of past glories were kept alive in songs and oral poetna 
The Greeks began to write again after 800 B.C. Theiral 
phabet was based on that of the Phoenicians. Some of 
their oral poetry was then composed into two great 
epics, the /iad and the Odyssey, which are attributed to 
the poet Homer. 

The development of the Greek city-state began 
during the Dark Age. At times, neighbouring city-states 
joined together to form a larger state. However, most 
city-states tried to keep their independence at any cost 
At first, kings ruled the city-states, with advice from 
wealthy nobles, But by about 750 B.C, the nobles in 
most city-states had overthrown the kings and become - 
rulers. The nobility owned the best land and totally coni 
trolled the government. ara 

Meanwhile, ancient Greece faced the problem oftan 
many people and too little farmland. As a result, neigi a 
bouring city-states often fought over borderlands. so 
city-states grew at the expense of others. For ont eb 
Sparta became powerful by conquering neighbou g 
peoples. Many of the conquered peoples had to 5 
the land for their Spartan masters. leave 

The land shortage forced numerous Greeks to 
their city-states. From the 700s to the 500s B.C, G a 
colonists founded new city-states along the shores OF 
the Mediterranean and Black seas. The largest se 
ments developed in southern Italy and Sicily, whit 
came known as Magna Graecia (Great Greece). i 

Most Greek farmers worked small plots and ha ge 
borrow money to survive between harvests. In times” - 
poor harvests, farmers could not repay their loans: 
then lost their land and were forced into slavery: ants 
groups were also discontented. For example, me a š 
and manufacturers wanted a greater voice in govel™ 
ment. But the nobility refused to share power. 


, 


New forms of government. The growing unrest 
brought tyrants to power in many Greek city-states as a 
result of revolutions. The Greeks used the term tyrant to 
describe a leader who seized total power by force. 
Many tyrants achieved some of the goals of their follow- 
ers. For example, they distributed farmland to the land- 
less and put people to work on large public building 
projects. But eventually tyrants grew more concerned 
with keeping their power than with serving the people. 

Most tyrants were soon replaced by an oligarchy in 
which a few wealthy citizens, rather than the nobility, 
ran the government. However, a number of city-states 
moved toward democratic government. In 594 B.C, 
Athenians gave a statesman named Solon authority to 
reform the laws. Solon ended the practice of enslaving 
debtors. He divided citizens into classes by wealth and 
defined the rights and duties of each class. He also drew 
up a code of law. Shortly after Solon left office, civil war 
broke out. In 560 B.C., a tyrant named Pisistratus seized 
power. 

In 508 B.C, another Athenian statesman, Cleisthenes, 
proposed a constitution that made Athens a democracy. 
Cleisthenes extended voting rights in the assembly to all 
free adult men. He created a council of 500 members, 
which was open to any citizen. His reforms thus gave 
every citizen a chance to serve in the government. 

The Persian wars. During the 500s B.C, the Persian 
Empire expanded rapidly and conquered the Greek city- 
states in Asia Minor. From 499 to 494 B.C, these city- 
states rebelled against their Persian rulers. King Darius | 
of Persia crushed the revolt and sent his army to punish 
Athens, which had aided the rebels. The Athenian army 
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f~ The Minoon culture arose 
on the island of Crete. 


The Mycenaean culture prospered 
‘on the Greek mainland. 


Detail of a fresco (15005-14005 BC); 
Knossos, Crete 


The Minoan culture was the first major 
Civilization in the Greek world. The Mino- 
ans produced skilled works of art, such 
as this wallpainting. 
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was outnumbered by the Persians, but it defeated the 
Persian army at the Battle of Marathon in 490 B.C 

In 480 B.C. King Xerxes L the son of Darius, led a mas 
sive Persian invasion of Greece. Many of the Greek city 
states united under Sparta's leadership to fight the in 
vaders. The Persians overwhelmed a tiny Greek force at 
Thermopylae, north of Athens, and went on to take Ath 
ens. The Greek navy followed a plan of the Athenian 
statesman Themistocles and withdrew to the Bay of Sal- 
amis. There, it thoroughly defeated the Persians and 
sank about half their fleet. Xerxes returned to Persia with 
many of his troops. The Greeks defeated the remaining 
Persian forces in 479 B.C 

The Greeks regarded their victory over the Persians 
as their finest hour. 

The rivalry between Athens and Sparta. The co- 
operation achieved by the Greek city-states during the 
Persian wars did not last long. In 477 B.C, Athens organ- 
ized an alliance called the Delian League. It consisted 
mainly of city-states in Asia Minor and on Aegean is- 
lands. Sparta led the Peloponnesian League, an alliance 
of city-states in the Peloponnesus. Athens was the 
strongest naval power in ancient Greece, and Sparta 
was the strongest land-based power. The two rivals 
struggled for dominance of the Greek world during the 
middle and late 400s B.C 

During the 400s B.C, Athens reached its height of 
power and prosperity and was the centre of culture in 
the Greek world. Pericles was the leading Athenian 
statesman from 461 to 429 B.C His career spanned most 
of the Golden Age, a period that began in 477 B.C and 
that became famous for its remarkable literary and artis- 
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tic accomplishments. During the Golden Age, the Greek 
dramatists Aeschylus, Sophocles, and Euripides wrote 
many of their masterpieces. The leading Greek archi- 
tects and sculptors built the Parthenon on the Acropolis. 

The Golden Age ended with the outbreak of the Pelo- 
ponnesian War in 431 B.C. This ruinous war between 
Athens and Sparta lasted until 404 B.C. and left Athens 
exhausted. In 430 B.C, a severe plague struck Athens. It 
killed about a third of the people, including Pericles. 
Athens lacked able leaders during the rest of the war 
and finally surrendered. 

Sparta dominated the Greek world for only a short 
time. Fighting among the city-states resumed, and 
Thebes defeated Sparta in 371 B.C. The quality of life de- 
clined as a result of the warfare. Economic conditions 
worsened, and violent clashes between rich and poor 
became frequent. People grew less public-spirited and 
more self-centred. The city-states lost their vitality. 

Macedonia, a country north of Greece, was becoming 
stronger as Greece grew weaker. In 353 B.C, Philip Il, 
king of Macedonia, set out to conquer Greece. Greek in- 
dependence ended in 338 B.C., when Macedonia de- 
feated the Greeks in the Battle of Chaeronea. Philip 
planned to lead a Greek and Macedonian army against 
Persia. But he was killed by a Macedonian in 336 B.C. 

The Hellenistic Age. Alexander the Great, Philip's 
son, succeeded his father at the age of 20. In 334 B.C., Al- 
exander carried out Philip's plan to invade Persia. In a 
brilliant campaign, Alexander conquered the entire Per- 
sian Empire in less than 10 years. His empire extended 
from Greece to India. Alexander's conquests furthered 
the spread of Greek ideas and the Greek way of life to 


Sparta defeated Athens in 
the Peloponnesian War. 
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Alexander the Great, ruler of Greece and 
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Egypt and the Near East. Alexander died in 323 B.C His 
generals divided his empire into successor states, with 
Greece remaining under Macedonian control. 

The period of Greek history following Alexanders 
death is known as the Hellenistic Age. The period lasted 
until 146 B.C. in Greece, when the Romans took control 
of Greece. During that time, Greek culture continued to 
influence the lands Alexander had conquered, and East 
ern ideas reached Greece. Greece suffered from fre- 
quent warfare and widespread destruction during the 
200s B.C. The city-states formed two associations to fight 
for independence. But Macedonian kings kept control 
of Greece, and the two associations fought each other, 

Roman rule. Through conquests, Rome had become 
one of the most powerful nations in the western Medi- 
terranean by the 200s B.C. The Romans then began to 
expand in the east. In the 140s B.C., they took control of 
Greece and Macedonia. Under Roman rule, the Greek 
city-states had no important military or political role, But 
trade, agriculture, industry, and intellectual activities — 
flourished. The Romans borrowed the art, religion, phi- 
losophy, and way of life of the ancient Greeks, and they 
spread Greek culture throughout their empire. 

The Roman Empire was divided in A.D. 395,and ~ 
Greece became part of the East Roman Empire. The 
West Roman Empire collapsed in A.D. 476. The East 
Roman Empire survived as the Byzantine Empire until” 
1453, when it fell to the Turks. Greek was the official lan 
guage of the Byzantine Empire, and Greek culture 
formed the basis of Byzantine institutions. a 

The Greek heritage. The ancient Greeks laid the 
foundations of Western civilization. Modern democrat 


Greece was conquered 


uered the Persian Empire. by the Romans: 


$e 


146B.C.__ 


L 


Philip Il of Macedonia 
conquered the Greeks. 


Mediterranean 


Sea 


[E Athens and alios DESETA 
HE sporto and onies [T] Other Grook aroos 


Detail of a mosaic (before AD. 79 from Pompeii, 


Alexander the Great died, and 
the Hellenistic Age began. 


+ 


Detail of a relief sculpturi 


Haly; National Museum of Naples Ecole Francaise d'Athènes, Athens s 
Fighting among Greek city-states con- Alexand a Hy aa made 
tinued after the Peloponnesian War. er the Great conquered most Conquest by Roman armies ree 


Sparta's domination ended in 371 B.C. Af- 
terward, Thebes briefly held power. 


of the territory from Egypt to India by 326 
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The Romans preserved many © 
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cies owe a debt to Greek beliefs in government by the 
people, trial by jury, and equality under the law. The an- 
cient Greeks pioneered research in many fields that rely 
on systematic thought, including biology, geometry, his- 
tory, philosophy, and physics. They introduced and per- 
fected such important literary forms as epic and lyric 
poetry, history, tragedy, and comedy. In their pursuit of 
order and proportion, they created an ideal of beauty 
that strongly influenced Western art. 


Learning about ancient Greece 


The writings of the ancient Greeks provide much of 
our information about the Greek world. For example, 
Thucydides wrote about a major event in Greek history 
in his brilliant History of the Peloponnesian War. Aristot- 
le's writings summarized and analysed much of the 
knowledge of his time. Greek poets and playwrights ex- 
pressed the attitudes and beliefs of the ancient Greeks. 

The remains of Greek settlements and shrines also 
add to our knowledge of ancient Greece. Archaeologists 
study buildings and such objects as pottery, tools, and 
weapons to learn about trade and colonization, technol- 
ogy, art, and everyday life in ancient Greece. 

In the 1870s, Heinrich Schliemann, a German archae- 
ologist, uncovered the buried city of Troy. Before then 
many people doubted that Troy, made famous in the 
Iliad and the Odyssey, had existed. Schliemann also 
made major discoveries at Mycenae. In the early 1900s, 
Sir Arthur Evans, a British archaeologist, located the pal- 
ace at Knossos on Crete. Evans thus established the ex- 
istence of Minoan civilization. These discoveries 
spurred further excavations. 
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Fora list of Greek writers, see the Related articles at the end 
of Greek literature. See also the following: 
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Damocles Hippocrates Praxiteles Zeno of Elea 
Democritus Leonidas I Pyrrho of Elis 
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City-state Law (The influence Sparta 
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Dorians Olympiad Thermopylae 
Hellenistic Age Olympic Games Troy 
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Bronze (picture: Chalcidian hel- Parnassus 
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B. Athens 
C Sparta 
D. Military forces 
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Questions 


What was a Greek city-state and what were some of its features? 
How did Cleisthenes reform the Athenian government? 
How did education in Sparta differ from education in Athens? 


What was the Golden Age? 
Why did many ancient Greeks settle in colonies overseas? 
In which areas of knowledge did the ancient Greeks pioneer re- 


search? 
What form of government did most Greek city-states have? 


Which two empires helped to spread Greek culture? 
What event did the ancient Greeks regard as their finest hour? 
Greek Church. See Eastern Orthodox Churches; 


Greece (Religion). 

Greek cross. See Cross. 

Greek fire is a chemical mixture that ignites and burns 
furiously when it comes in contact with water. It burns 
even under water. The Byzantine Greeks first used itin a 
naval battle in A.D. 673. Its composition was a secret, but 
it probably contained sulphur, resin, oil, pitch, and 
either calcium phosphide or quicklime. It was changed 
later to include naphtha, saltpetre, and turpentine. By 
the 1200s, it may have resembled gunpowder, then un- 
known. 

Greek games. See Olympic Games. 

Greek gods. See Mythology. 


356 Greek language 


Greek language is one of the oldest surviving 
branches of the Indo-European family of languages. It is 
related to Latin, Hittite, Old Slavic, Celtic, and the Ger- 
manic languages. 

The classical (ancient) Greek language was highly 
inflected—that is, word forms changed to show changes 
in meaning. Thus, its vocabulary could express a variety 
of grammatical relationships. A fully inflected classical 
Greek verb may have more than 500 forms. Changes in 
the form of a verb can show changes in time, manner, 
kind of action, or the person acting. In addition, new 
words could be formed easily, especially through the 
use of suffixes and prefixes to create compound words. 

Greek has interest for students of English because 
many English words are borrowed from Greek, often 
through Latin or one of the Romance languages. Scien- 
tific words from Greek include astronaut, ecology, ge- 
ography, and psychiatry. Words of Greek origin used in 
the arts include architect, criticism, music, and poetry. 

Alphabet. Most of the alphabets of modern Europe 
are modelled on the Greek, which was in turn adapted 
from the alphabet of the Phoenicians sometime between 
the 1100s and 700s B.C. There were two main forms of 
the ancient Greek alphabet, the western and the eastern. 


Greek alphabet English Greek alphabet English 
sound sound 

A a alpha arm N v mw now 

B B beta but a € aed axe 

T y gamma get O o omicron for 

4 ô delta do W s p pie 

E ée epsilon held P p rho ran 

Z ¢ zeta adze = oa. sigma sat 

H ņ eta they T e tar 

© @ theta thin Y v upsilon rude 

I ¢ iota machine © @ phi fill 

K x kappa kite Ks wh ceht elkhorn 

A À lambda /amb Y y ps keeps 

M p mu man N w omega hold 


English sounds approximately represent those of ancient Greek. 


From the western comes the Roman alphabet in which 
this encyclopedia is printed. The eastern alphabet has 24 
letters. This alphabet was used in classical Greek and is 
still used today, though the letters are pronounced dif- 
ferently in modern Greek. It was the ancestor of the Cy- 
rillic alphabet, which is used in the Russian, Bulgarian, 
and Serbian languages (see Russian language). 

Greek writing at first went from right to left. Later, one 
line was written from right to left, the next line from left 
to right in a form called boustrophedon, “turning like 
oxen in ploughing.” After about 500 B.C., all lines were 
written from left to right. 

Development of ancient Greek. The geography of 
Greece greatly influenced the development of its lan- 
guage. Mountains and deep bays isolated one group 
and region from another. Because of this isolation, the 
Greeks used many different dialects before writing was 
introduced. But the dialects never differed so much that 

the Greeks of one region could not understand those of 
another. The dialects of historic times fall into four main 
divisions—lonic, Aeolic, Arcado-Cyprian, and Doric. 
Attic, the language of Athens, was related to lonic. It be- 
came the most important language for Greek literature. 


Scholars do not know when people first began to 
write in Greek. But in 1953, an amateur British 
pher proved that one form of Greek writing dates back 
to at least 1400 B.C. Michael G. F. Ventris deciphered 
some inscriptions written in the Linear B syllables. They 


Some common words in ancient. Greek 


English 


Greek spelling Meaning 
GvOpwrroc anthropos man 
BiBdiov biblion book 

ya gë earth 
ypáppa gramma letter 
ôévõpov dendron tree 
nuépa hēmera day 

kór pog cosmos world 
Aóyog logos word 
péyas megas large 
pny mën month 
pnrnp météer mother 
puKkpdc mikros small 
Ovo monos single 
oikia oikia house 
marnp pater father 
Tohvc polys many, much 
Dios philos friend 


showed that Mycenaean Greek was spoken and written 
in Knossos (in Crete) and Mycenae and Pylos on the 
mainland (see Ventris, Michael G. F.). 

The oldest Greek literary texts are the //iad and the 
Odyssey, two epic poems attributed to Homer. Ho 
dialect consisted primarily of lonic and Aeolic, 
some words and forms from Arcado-Cyprian and Atti 
and even words from languages other than Greek. Later 
writers of epic also used Homer's dialect. Greek prose 
developed in lonia. As a result, the language of prose 
writers—such as Plato and Aristotle in philosophy, 
cydides in history, and Galen in medicine—was chi 
lonic or Attic-lonic. Attic became the standard of € 
cal Greek. 

After the conquests of Alexander the Great in the 
300s B.C, people in the eastern Mediterranean 5| i 
and wrote a simplified Attic known as koinë (coma 
dialect). The New Testament was written in koine. pe 
in this form remained the common language of cultur 
people of all nations until sometime after the 3005 

Development of modern Greek. Modern Greek | 
began to take shape about A.D. 900. It was the languay” 
of the Byzantine Empire, and it remained in use ye | 
Greece after the Turks conquered the Byzantines i 
1453. Today, about 12,000,000 people speak Ge | 
When printed, modern Greek closely resembles the 
koiné. A reader of modern Greek can read the ane 
language about as well as we do Chaucer. Modem 
Greek differs from ancient in pronunciation an tic, Ka- 
ture. The spoken language today is called demo! used 
tharevousa, the literary language of the 1800S, ae 
for official documents and in universities until 
1970s. It has largely been replaced by demotic. atk 

See also Alpha and omega; Alphabet; also ie 
cles on each letter of the English alphabet, which 1° 
each letter in World Book. 


Greek literature is the oldest and most influential 
national literature in the Western world. Ancient Greek 
literature became the model for all later literature in the 
West, starting with Latin literature. Greek writers intro- 
duced many significant types of literature, including 
lyric and epic poetry, tragic and comic drama, philo- 
sophical essays and dialogues, critical and biographical 
history, and literary letters. 


Early Greek literature 


Epic poetry was the first important form of Greek lit- 
erature. Epics are long narrative poems. Most tell about 
the heroic deeds of divine beings or mortals. The great- 
est Greek poet was Homer, who composed two famous 
epic poems, the /liad and the Odyssey, during the 700s 
B.C. The /iad tells of the Trojan War, which probably 
took place about 1250 B.C. The Odyssey relates the ad- 
ventures of the Greek hero Odysseus as he returns 
home after the fall of Troy. The epics developed from a 
long tradition of oral poetry that covered about 500 
years. The poems were based on stories recited by pro- 
fessional singers who accompanied themselves witha 
stringed instrument called the lyre. The //iad and the Od- 
yssey emphasized ideals of honour and bravery and had 
enormous influence on Greek culture and education as 
well as Greek literature. f 

Hesiod, the founder of the didactic (instructional) 
epic, was the first major Greek poet after Homer. Hesiod 
wrote during the 600s B.C. In his poem Theogony, He- 
siod became the first writer to organize Greek mythol- 
ogy into a comprehensive philosophical system. Hesi- 
ods other great poem, Works and Days, describes the 
life of Greek peasants, highlighting their hard work, 
thriftiness, and good judgment. The poem points out 
that Homer's aristocratic ideal of valour in battle is not 
the only kind of heroism possible. Hesiod, himself a 
farmer, also praised the heroism of the farmer's long si- 
lent struggle with the earth and the elements. 

Lyric poetry. After about 650 B.C. shorter forms of 
poetry called /yrics began to replace the epic. Lyric po- 
etry was originally sung to the music of the lyre. Most 
lyric poems described personal feelings instead of the 
acts of heroism portrayed in epic poetry. 

One type of lyric poetry is called melic poetry. Melic 
poems are highly emotional and avoid didactic or satiri- 
cal elements. Unlike elegiac and iambic poetry, melic 
poetry was composed for a single voice. Usually the 
Poet sang the poems before private gatherings of close 
friends. Sappho, a woman poet of the 500s B.C, was the 
most famous melic poet. No Greek love poetry has ever 
matched the passion and tragic feeling of her verse. 
Other lyric poets composed choral lyrics, which were 
sung by groups and accompanied by music and danc- 
ing. The epinikion, a serious choral ode written to hon- 
our the victor of athletic games, was a popular poetic 
form. The victory odes of Pindar are masterpieces of 
choral poetry. Other important writers of choral lyrics 
Were Alcman, Stesichorus, and Simonides of Ceos. 

Elegiac poetry was related to lyric poetry. Elegiac 
Poems consisted of couplets that alternated a line of 
hexameter with a line of pentameter. Hexameter lines 
have six feet, or rhythmic units, and pentameter lines 
have five feet. Among the best-known elegiac poets are 
Callinus, Tyrtaeus, Mimnermus, and Theognis. lambic 
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poetry is also similar to lyric poetry. lambic poems are 
written in jambs, which are metrical feet consisting of a 
short syllable followed by a long one. Much iambic po- 
etry expressed the poet's feelings of anger, or was sa- 
tiric. The three most famous iambic poets are Ar- 
chilochus, Semonides of Amorgos, and Hipponax. 


The Golden Age 


During the late 500s B.C, Athens became the centre 
of Greek culture, a position it held for almost 200 years. 
During the height of this period, from 461 to 431 BC, 
the arts—especially literature— flourished. These 30 
years are often called the Golden Age. 

Drama, particularly tragedy, became the most impor- 
tant literary form during the Golden Age. Aeschylus, 
Sophocles, and Euripides were the three greatest tragic 
playwrights. The plays of Aeschylus are noted for their 
seriousness, their majestic language, and their complex- 
ity of thought. Sophocles is most famous for his charac- 
terization, graceful language, and sense of calm and 
proportion. Euripides was called the “philosopher of the 
stage.” His plays explore the psychological world of 
human emotions and passions. 

Comedy was also prominent on the Athenian stage 
during the 400s B.C. Aristophanes, who wrote plays in 
the style called Old Comedy, was a great writer of 
bawdy and satiric comic plays. His plays reflect the spirit 
of Athens at that time, with the Athenians’ sense of free- 
dom, vitality, and high spirits, and their ability to laugh 
at themselves. After Athens was defeated in the Pelo- 
ponnesian War in 404 B.C, there was less freedom of 
speech. Old Comedy, with its elements of political and 
social satire, was no longer permitted by the leaders in 
the government. 

Comedy revived in Athens during the late 300s B.C, 
but in a new style called New Comedy. Plays in this style 
focused on the individual and the problems people con- 
front in everyday life. Menander was the most popular 
writer of New Comedy plays. 

Historical literature. By the end of the 400s B.C 
prose had surpassed poetry and verse drama in Greek 
literature. Historical writings were especially popular. 
Herodotus, “Father of History,” travelled throughout the 
civilized world during the mid-400s B.C and recorded 
the manners and customs of nations older than Greece. 
His central theme was the conflict between East and 
West. Thucydides, writing a few years later, was the first 
scientific historian. He wrote a stirring account of the 
Peloponnesian War. In recording the events of his day, 
Thucydides tried to explain the effects of politics on his- 
torical events. 

Philosophical literature. About 450 B.C., a group of 
philosophers called sophists became prominent. Soph- 
ists were scholars and teachers of theories of knowl- 
edge. Their great literary invention was rhetoric, the art 
of composing and delivering persuasive speeches. The 
sophist movement contributed to the rise of prose, es- 
pecially oration, over poetry in Athens. Such famous 
writers of orations as Isocrates and Demosthenes were 
important political figures. 

A new literary form was developed by the pupils of 
Socrates, after the philosopher's death in 399 B.C. This 
form, called the philosophical dialogue, was based on 
Socrates’ question and answer method of arriving at 
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some important truth. Although Socrates left no writ- 
ings, his ideas are preserved in the written dialogues of 
his students, especially Plato. Other groups of philoso- 
phers, such as the Epicureans, the Stoics, and the Peri- 
patetics, reflected the concerns of Plato's writings. Aris- 
totle also wrote important works, including Poetics, a 
masterpiece of literary criticism. 


The Hellenistic Age 


During the 300s B.C., the great Macedonian king Al- 
exander the Great conquered and ruled all of ancient 
Greece as well as most of the rest of the civilized world 
of his day. As Alexander's empire grew, Greek ideas and 
culture spread throughout the East. The period follow- 
ing Alexander's death in 323 B.C. is called the Hellenistic 
Age. At this time, Athens lost its dominant role as the 
centre of Greek culture, and the city of Alexandria in 
Egypt became the new capital of Greek civilization. 

Theocritus, an important poet writing in the 200s B.C, 
is credited with inventing pastoral poetry. Pastoral 
poems convey an appreciation for nature and country 
life. Theocritus’ poems reflect the discontent of those liv- 
ing in the increasingly over-populated cities of the Hel- 
lenistic era. The chief literary figure of this period was 
Callimachus, a scholar, poet, and critic, who wrote 
short, highly polished poems. Many poets followed the 
example of Callimachus and produced powerful poetry 
within the narrow limits of brief, witty poems called epi- 
grams. Not all poets approved of the trend to short 
poems, however. Apollonius of Rhodes favoured tradi- 
tional long epic poetry and wrote the long romantic 
epic the Argonautica in the 200s B.C. 


The Graeco-Roman Age 


The period following the Hellenistic Age is known as 
the Graeco-Roman Age because of the Roman conquest 
of Greece in 146 B.C. During the Roman rule, prose 
again became the most prominent literary form. The bi- 
ographer and essayist Plutarch is most famous for his bi- 
ographies contrasting Greek and Roman leaders in Par- 
allel Lives of Illustrious Greeks and Romans. Later, 
Lucian of Samosata wrote amusing commentaries that 
satirized the popular philosophical schools of his day. 

Renewed interest in the art of oratory and rhetoric re- 
sulted in the Second Sophistic Movement in the A.D. 

100's. During this period, Epictetus, a former slave, be- 
came the spokesman of the Stoic school of thought. His 
philosophy emphasizes acceptance and endurance. On 
the Sublime, a brilliant long essay on literature by Longi- 
nus, may also date from this period, 

Many new and varied types of writings appeared dur- 
ing the A.D. 100s. The travel writer Pausanias wrote an 
important description of ancient Greece that remains a 
valuable source of Greek history and religion. A Greek 
doctor named Galen produced medical writings, dis- 

cussing anatomy, physiology, and psychology. Ptolemy, 
an astronomer, mathematician, and geographer, also 
wrote influential scientific works. Another important 
work of the period is the Sophists’ Banquet, written by 
Athenaeus of Naucratis, Athenaeus pretends to record a 
dinner table discussion between 29 famous wise men. 
The work contains quotations from many literary works 
which would otherwise be unknown, Longus wrote an 
influential pastoral romance, Daphnis and Chloé, during 


the A.D. 100s or 200s. It is regarded as a forerunner of 
the novel. 

The most important writer of the 200s was Plotinus, 
founder of the Neoplatonic school of philosophy. His 
work was the last great creation of ancient philosophy. 


Medieval literature 


Greece was part of the Byzantine Empire from AD. 
395 until the empire fell to the Turks in 1453. Constanti- 
nople (now Istanbul), the Byzantine capital, became the 
centre of Greek culture and literature for 1,090 years. 
The Byzantine arts reflect the combination of Greek 
learning and literary tradition with the teachings of 
Christianity. Christian religious poetry became the most 
prominent Greek literature of the Middle Ages. 

Romanos the Melode, who lived in the 500s, was the 
greatest Greek poet of the Middle Ages. He was the 
chief composer of kontakia (singular kontakion), which 
were long metrical hymns that were especially popular 
during the 500's and 600s. The kanon, another type of 
religious poetry, was introduced during the early 700s 
by Saint John Damascene, a famous theologian. 


Modern Greek literature 


After Constantinople fell to the Turks in 1453, folk 
songs and folk tales were almost the only Greek litera- 
ture produced for 400 years. The first great modern 
Greek poet, Dionysios Solomos, wrote during the early 
1800s. Solomos adapted demotic Greek, the vivid, pop- 
ular language spoken by the common people, for his 
poems. Before his poetry, only the official scholarly form 
of Greek, called katharevousa, was used in literature. 
The Demotic Movement of the 1880's urged the return 
of art and literature to themes of daily life. 

Before World War I, Greek prose was limited largely 
to short stories describing provincial life and casom 
After the war, the psychological and sociological ete 
became the leading prose form. Nikos Kazantzakis We 
powerful novels dealing with such themes as the con 
flict between human passion and spiritual ideals. ais 

Modern Greek poetry earned international respe 
the 1900s. Constantine Cavafy’s narrative and lyric sak 
poems received high praise after the poet's doshi e 
they were first translated. In 1963, George Seferis, a uA 
poet, became the first Greek to receive the Nobel yee 
for literature. Another Greek poet, Odysseus Elytis, W 
the Nobel Prize for literature in 1979. 
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Oratory 


Greek mythology. See Mythology. 

Greek Orthodox Church. See Eastern Orthodox 
Churches. 

Green. See Colour. 

Green, Henry (1905-1973), was the pen name of Henry 
Vincent Yorke, a British novelist. Green's novels are 
known for their unusual plots. The plots involve much 
bustling activity, and yet nothing important seems to 
happen. Amid all the activity, however, Green reveals 
the emotions of his characters. Green was one of the 
few major authors of his times to leave their characters 
happy and satisfied. 

In Loving (1945), Green brings an Irish castle to life, 
contrasting the romantic affairs of the servants with 
those of their masters. Party Going (1939) is a farewell to 
prewar society, when young people were more care- 
free. Green's other works include Blindness (1926), Liv- 
ing (1929), Caught (1943), Back (1946), Concluding (1948), 
Nothing (1950), and Doting (1952). Green was born near 
Tewkesbury, in Gloucestershire, England. 

Green, J. R. (1837-1883), a British historian, became 
known for his work A Short History of the English Peo- 
ple. The work was a new kind of history book. Instead of 
detailing political events, it showed the life of the peo- 
ple. It was published in 1874 and immediately became 
popular. Green expanded his Short History into The His- 
tory of the English People (1880). He also wrote The 
Making of England (1881) and The Conquest of England 
(1883). John Richard Green was born at Oxford, England. 
Green belts, in the United Kingdom, are areas of land, 
near a town, on which buildings may not be con- 
structed, except in special circumstances. The govern- 
ment maintains certain areas around London and other 
big cities and towns as green belts. Green belts are es- 
tablished to prevent large towns and cities from becom- 
ing too large or from merging into each other. Their ex- 
istence also guarantees that town and city dwellers will 
be able to enjoy countryside recreation and scenery 
near their homes. 

Parliament passed the Green Belt (London and Home 
Counties) Act in 1938 to set up a green belt around Lon- 
don. The 1947 Town and Country Planning Act enabled 
local authorities to establish green belts around cities. 
Green Island. See Great Barrier Reef (Things to see 
and do). 

Green party is any of a number of political parties 
that are most widely known for promoting environmen- 
tal issues. Other issues advanced by Green parties in- 
clude the rights of women and opposition to capitalism, 
Modernism, the building of nuclear power plants, and 
the testing and production of nuclear weapons. 

Green parties operate primarily in industrialized 
countries. Europe has some of the strongest Green par- 
ties. One of the most powerful is Germany's Green Party, 
also known as Die Griinen (The Greens). In 1983, before 
German unification, West Germany's Green Party be- 
came the first Green party in Europe to win seats in a na- 
tional legislature. Other countries with Green parties in- 
clude Australia, Austria, Bulgaria, Finland, France, Italy, 
New Zealand, Norway, Romania, Spain, Sweden, and 
the United Kingdom. 

Most existing Green parties were founded in the 
1980's, But Green parties draw on the traditions of anar- 
chist, socialist, and other left-wing movements that de- 
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veloped in Europe during the 1800's. Because of their di- 
verse objectives, Green parties have had difficulty join- 
ing together to challenge better-established parties. As 
a result, they have sometimes formed alliances with 
other kinds of parties, such as the Social Democratic 
Party in Germany. 

Green Revolution. See Food supply (Making farm- 
land more productive). 

Green tree ant of tropical Australia is one of the most 
remarkable members of the ant family. Instead of nest- 
ing in the ground, the ants make their nests in trees by 
pulling the leaves together and binding them with silken 
threads. They will attack anything that shakes the nest. 

Scientific classification. The green tree ant belongs to the 
ant family, Formicidae, and the genus Oecophylia. \tis O. 
smaragdina. 

Greenaway, Kate (1846-1901), was a British illustrator 
of children’s books. She painted in watercolours, and 
became known for the 
quaint charm of her pic- 
tures, her delicate por- 
trayal of flowers and gar- 
dens, and her children in 
old-fashioned dress. She 
often wrote verses to go 
with her drawings. Her 
books include Under the 
Window (1878), her first 
book; The Language of 
Flowers (1884); Marigold 
Garden (1885); and A— 
Apple Pie (1886). 

Catherine Greenaway 
was born in London, the 
daughter of an engraver. She became known for her 
Christmas cards, valentines, and magazine sketches be- 
fore she began illustrating books. 

See also Literature for children (picture: Mother 
Goose); Valentine's Day (picture). 

Greenbottle, a fly. See Blow fly; Fly (picture). 
Greene, Graham (1904-1991 ), a British author, won 
fame for both serious novels and for lighter books he 
called “entertainments.” His entertainments include the 
detective story This Gun for Hire (1936) and the adven- 
ture mystery The Third Man (1950). 

Greene's serious novels describe a world of crimi- 
nals, mentally disturbed people, and people who have 
lost faith in God. To Greene, these people are the true 
“heroes” of our day because they struggle to achieve a 
kind of inner harmony. Greene implies that although his 
heroes are detestable in other ways they at least avoid 
the common fault of false self-satisfaction. For example, 
in The Heart of the Matter (1948), the hero abandons his 
church, his wife, and society, and commits suicide. But 
by suffering and by confronting himself, he gains some 
understanding of truth. Greene's other serious novels in- 
clude Brighton Rock (1938), The Power and the Glory 
(1940), The End of the Affair (1951), A Burnt-Out Case 
(1961), The Honorary Consul (1973), The Human Factor 
(1978), and Monsignor Quixote (1982). 

Greene was born in Berkhamsted, near London. He 
worked on the editorial staff of The Times (London) from 
1926 to 1930. He became a Roman Catholic in 1926. 
Much of his serious writing deals with moral problems 
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of Catholics. He wrote two autobiographies, A Sort of 
Life (1971) and Ways of Escape (1981). 

Greene, Robert (1558?-1592), was an English writer. 
He was one of the most colourful and important mem- 
bers of a group of university-trained writers called the 
University Wits. The Wits made major contributions to 
the development of Elizabethan drama, fiction, poetry, 
satire, and journalism. 


Greene's first publications were prose romances. Per- 


haps the best are Pandosto (1588), which became a 
source for Shakespeare's A Winter's Tale, and 
Menaphon (1589). His best-known play is Friar Bacon 
and Friar Bungay (about 1589), a comedy that skilfully 
blends themes of love, magic, and extreme patriotism. 
Greene was born in Norwich, Norfolk, and received 
degrees from Oxford and Cambridge universities. He 
deserted his wife and child and led a dissolute life in 
London. His most vivid journalism exploits his own im- 


moral life and observes the London of his day. The best- 


known example is the pamphlet Greene's Groatsworth 
of Wit Bought with a Million of Repentance (1592). It 
contains a famous attack on Shakespeare (see Shake- 
speare, William [Early career in London). 

Greenfly, a common name for aphids. See Aphid. 
Greenhood is a small orchid that grows in Australia, 
New Guinea, New Caledonia, and New Zealand. There 


are about 60 kinds in Australia. Greenhoods grow on the 


ground, with underground tubers. The flowers are 
green, sometimes tinged brown. The upper sepals and 
petals join to form a hood over the stamens. 

Scientific classification. The greenhood is in the orchid 
family, Orchidaceae, genus Pterostylis. 
Greenhouse is a building in which people can grow 
plants throughout the year. Its roof and walls are made 
of glass or plastic. A greenhouse is a form of controlled 


environment agriculture because the temperature, light, 


moisture, soil, and other conditions essential for plant 
growth can be regulated. Greenhouses are sometimes 
called hothouses or glasshouses. 


A greenhouse enables people to grow plants throughout the 
year. The structure protects plants from bad weather and pro- 
vides the heat, light, and moisture essential for their growth. 


Flowers, shrubs, and other types of plants are grown 
in greenhouses. Such vegetables as cucumbers, lettuce, 
and tomatoes are grown in these structures and sold 
out of their normal growing seasons to consumers. 

The greenhouse roof is slanted to admit a maximum 
amount of sunlight. A greenhouse traps the sun's heat, 
and the heat passes back through the roof and walls 
very slowly. This process resembles the way that the at- 
mosphere helps keep the earth warm by trapping heat 
from the sun. In fact, scientists use the term greenhouse 
effect for the earth's heating process. 

In cold weather, a furnace provides additional heat 
for a greenhouse. It sends steam, hot water, or hot air 
through pipes to warm the building. A few greenhouses 
have special solar collector devices that absorb the sun's 
heat energy and transfer it to water in a storage tank be- 
neath the greenhouse floor. The stored hot water heats 
the greenhouse on cold nights. 

See also Cold frame; Hotbed; Industry (picture: Agri- 
culture), 

Greenhouse effect is a warming near the earth's sur- 
face that results when the earth’s atmosphere traps the 
sun's heat. Without this effect, the average surface tem- 
perature of the earth would be about 33 Celsius degrees 
lower than it is. 

The greenhouse effect received its name because the 
earth's atmosphere acts much like the glass or plastic 
roof and walls of a greenhouse. Sunlight enters a green- 
house through the glass or plastic and heats the interior. 
The roof and walls slow the escape of the heat. 

Similarly, the earth’s atmosphere allows most of the 
sunlight that reaches it to pass through and heat the 
earth's surface. The earth sends the heat energy back 
into the atmosphere as infrared radiation. Much of this 
radiation does not pass freely into space, because cer- 
tain gases in the atmosphere absorb it. These gases In- 
clude carbon dioxide, ozone, and water vapour. They 
grow warm and send infrared radiation back toward the 
earth, adding to the warming at the surface. 3 

The amount of carbon dioxide in the atmosphere is 
increasing, chiefly because of the burning of the fossil 
fuels coal, oil, and natural gas. The destruction of for- 
ests, which absorb the gas, is also increasing the carbon 
dioxide level. Some scientists believe that from the mid- 
1900s to the late 2000s, the amount of carbon dioxide in 
the atmosphere will have doubled. It is estimated that 
this will intensify the greenhouse effect and increase the 
earth's average surface temperature by 1.5 to 5.6 Celsius 
degrees. Other gases being released into the atmos- 
phere in growing amounts include chlorofluorocar 
bons, methane, and nitrous oxide. These could double 
the climate-changing effect of the carbon dioxide. 

Many studies indicate that the earth has warmed 
about 06 Celsius degree since the late 1800s. The six 
warmest years on record have occurred in the 19805. 
But this variation in temperature may have other causes 
than the greenhouse effect. It is hard to predict the spe 
cific consequences of future warming because the at- 
mosphere, land, and oceans interact in complex ware 
Some scientists believe an intensified greenhouse € ue 
could shift rainfall patterns, raise the sea level, and alte 
the ecological balance. aati 

See also Climate (The changing climate); Sun (illus 
tion: The greenhouse effect); Venus (Temperature). 


Greenland is the largest island in the world. Itis a 
province of Denmark, though it is part of North America 
and lies about 2,090 kilometres away in the North Atlan- 
tic Ocean. At one point, the island is only 16 kilometres 
from Canada. 

Australia, which is larger than Greenland, is sur- 
rounded by water—like an island. But geographers class 
Australia as a continent because of its great size. 

Greenland is about 50 times larger than Denmark, but 
Denmark has about 95 times as many people. Most of 
the people of Greenland have both Inuit and Danish an- 
cestors. The population of Greenland is small because 
the island has an extremely cold climate and few natural 
resources. Most of Greenland lies north of the Arctic 
Circle, and thick ice covers about 85 per cent of it. Cape 
Morris Jesup, the northernmost land in the world, is 
only about 710 kilometres from the North Pole. The 
southwestern coast, where almost all Greenlanders live, 
is the warmest region on the island. But even there, July 
temperatures average only 10°C. Godthab, the capital 
and largest town, is in this region. 

Viking explorers named the island Greenland to at- 
tract settlers, But during Greenland’s short summer, only 
coastal areas are green. Fishing is the major industry. 
The location of Greenland gives the island special im- 
portance. Scientists there can forecast storms on the 
North Atlantic. United States military bases there form a 
major part of the North American defence system. 

Government. Greenland is a Danish possession 
with the constitutional right of home rule (local self- 
government). The Danish government is responsible for 
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Greenland’s foreign affairs and defence, and the laws of 
Denmark's constitution are effective in Greenland. But 
Greenland’s provincial government is responsible for in- 
ternal affairs of the province. 

Greenland’s provincial government is headed by a 
parliament and a ruling council. The parliament has 27 
members, who are elected by the people. The ruling 
council, which is the executive branch of the govern- 
ment, has from 3 to 5 members. Its members are elected 
by the parliament. Greenland’s voters elect two repre- 
sentatives to the Danish parliament. Regional councils 
are elected to handle local administrative affairs. Green- 
land has 19 local courts. Appeals of legal decisions are 
heard in the Provincial Court in Godthab. 

People. For Greenland's total population, see the 
Facts in brief table with this article. About 80 per cent of 
the people of Greenland were born there. Most of the 
others are Danes who came to work in such activities as 
communication, education, government, or trade. 
Greenlanders have chiefly Inuit ancestry, but most of 
them also have Danish ancestors. The people speak Gr- 
eenlandic, a form of the Inuit language, and many also 
speak Danish. Most Greenlanders belong to the Evan- 
gelical Lutheran Church, the official church of Denmark. 

Relatively few Greenlanders have entirely Inuit ances- 
try. Most of these people follow their old way of life in 
settlements in the far northwest. They hunt seals and 
other animals. The Inuit eat the animals’ meat, and use 
the blubber for fuel and the skins for making clothes, 
kayaks, and summer tents. They build their winter 
houses of stone and earth. See Inuit. 
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Since the early 1900's, most Greenlanders have given 
up the old Inuit way of life. The wandering hunters now 
support themselves and their families through commer- 
cial fishing, and motorboats have largely replaced kay- 
aks. Seal meat is still an important food, but Greenland- 
ers also eat fish, mutton, potatoes, vegetables, and 
canned foods. Houses in the towns and villages are 
made of wood. European clothing is common, and is 
sold in local stores. On special occasions, women still 
wear their colourful traditional costumes. 

Greenland's families average six members. At home, a 
family spends most of its time in one room. To save coal, 
this room is kept warmer than the others. Many settle- 
ments are cut off from other areas in winter, and the 
families in a settlement visit each other frequently. 

About three-quarters of the people live in towns. The 
largest town is Godthab, the capital of Greenland. Other 
large towns, in order of size, include Holsteinsborg, 
Jakobshavn, Egedesminde, Sukkertoppen, and 
Julianehab. 

Children from the age of 7 to 14 must go to school, 
and almost all the people can read and write. Greenland 
has more than 120 primary schools, and Godthab has a 
high school. Many Greenlanders receive job training in 
Denmark, but few attend Danish universities. Greenland 
has a teacher-training school in Godthab. 

Land. Greenland is a low inland plateau surrounded 
by coastal mountains. A sheet of permanent ice covers 
the plateau. It covers 1,833,900 square kilometres, or 
over four-fifths of the island. The icecap averages over 
1.6 kilometres thick, and a thickness of over 3.2 kilome- 
tres has been measured. The highest point in Green- 
land, the 3,700-metre Mount Gunnbjørn, rises east of 
the icecap. Thousands of small islands lie offshore, 

Hundreds of long, narrow inlets of the sea called 
fiords cut through the coast between the mountains. 
Glaciers from the icecap flow down the coastal valleys 
and form giant icebergs that break off in the fiords. 

Climate of Greenland is very cold, but it has been 
gradually growing warmer since the early 1900's. The 
coldest region is the centre of the icecap. There, tem- 


Facts in brief about Greenland 


Capital: Godthåb. 

Official languages: Danish and Greenlandic. 

Area: 2,175,600 km’. Greatest distances—north-south, 2,670 km; 
east-west, 1,210 km. Coastline— 13,920 km. 

Elevation: Highest—Mount Gunnbjørn, 3,700 m. Lowest—sea 
level along the coast. 

Population: Estimated 1996 population—58,000; density, 3 peo- 
ple per 100 km?; distribution, 77 per cent urban, 23 per cent 
tural. 1976 census—49,630. Estimated 2001 population—60,00. 

Chief products: Agricu/ture—sheep, vegetables. Fishing—cod, 
halibut, shrimp. Hunting—seals. 


peratures average —47 °C in February and —11 °Cin 
July. The lowest temperature ever recorded in North 
America was —66 °C, in Greenland, in 1954. Along the 
southwestern coast, the warmest region, temperatures 
average —8 °C in February and 10°C in July. Greenland 
has little precipitation (rain, snow, and other forms of 
moisture). The area with the most precipitation is the 
southern tip of the island. 

Most of the island has long periods when the sun 
shines 24 hours a day during the summer, and not atall 
in winter. These periods of midnight sun and of continu- 
ous darkness lengthen toward the north above the Arc- 
tic Circle (see Midnight sun). 

Economy. Until the early 1900's, Greenland’s econ- 
omy was based on seal hunting. The coastal seas gradu- 
ally became warmer, and the seal herds migrated to the 
north. Great numbers of fish came with the warmer wa- 
ters, and the Danish government promoted a change- 
over from seal hunting to fishing. Seals are still hunted 
in the north, along with arctic hares, foxes, polar bears, 
and reindeer. 

The catching and processing of fish employ more 
than a third of Greenland’s people. Cod is the leading 
catch, and halibut, salmon, shrimp, and wolf fish are ‘ 
also important. A large part of the total catch of fish an 
shellfish is canned, frozen, or salted for export. 

Greenland’s bitter climate makes farming impossible 
except in some southwestern coastal areas. Agriculture 


Greenland’s largest shipyard is in Holsteinsborg, a busy town 


on the countrys western coast. Holsteinsborg is also an impor- 
tant fishing centre. 


h 7 Be- 
Sheep herding is Greenland's chief agricultural ay ii 
cause of the cold climate, farming takes place only along 
southwestern coast. 


there is limited chiefly to sheep raising. Hay, potatoes, 
and vegetables are grown during the short summer. 
Low trees grow there, but the island has no forests. 

Greenland has some deposits of coal, graphite, lead, 
uranium, and zinc. But most of the deposits are of poor 
quality, and little mining takes place. 

History. Norwegian Vikings are believed to have 
sighted what is now Greenland about A.D. 875. Eric the 
Red, a Viking, sailed there about 982. He brought the 
first group of settlers from Iceland about 985. His son, 
Leif Ericson, led what was probably the first voyage of 
Europeans to the mainland of America about 1000. 

The Greenland colony grew to more than 3,000 peo- 
ple. The people voted in 1261 to join Norway, and 
Greenland became united with that country. Norway 
united with Denmark in 1380, and Greenland came 
under Danish rule. The Greenland settlers died out dur- 
ing the 1400s. Their disappearance remains a mystery, 
but it was probably the result of attacks by Inuit from the 
north and a worsening of the harsh climate. 

The colonization of Greenland began again after Hans 
Egede, a Norwegian missionary, established a mission 
and trading centre near what is now Godthab in 1721. 
The union between Denmark and Norway ended in 
1814, and Greenland remained with Denmark. 

Many Danish scientific expeditions studied Greenland 
during the 1800's and early 1900s. In 1933, the Perma- 
nent Court of International Justice (World Court) upheld 
Denmark's claim to all Greenland. Norway had disputed 
this claim. 

In 1940, during World War Il, German troops con- 
quered and occupied Denmark. The United States 
agreed in 1941 to take over the defence of Greenland. 
The Germans set up weather stations on the island, but 
the stations were destroyed by American and Danish 
forces, The United States built and operated several mil- 
itary bases and weather stations in Greenland. 

In 1951, a U.S-Danish agreement placed Greenland's 
defence under the North Atlantic Treaty Organization 
(NATO). The United States expanded its air base at Thule 
during the 1950. In 1961, the world’s most powerful 
radar station was built there to warn of a surprise mis- 
sile attack on North America. 

In 1953, the new Danish constitution changed Green- 
land from a colony to a province. It gave Greenland 
equal rights with the rest of the Danish kingdom. Den- 
mark gave the people of Greenland the right to elect a 
legislature called the Provincial Council. But the council 
had little real power. Laws that affected Greenland con- 
tinued to be made by the Danish government. 

In 1966, the Bank of Greenland was established. It was 
the first bank founded on the island. Also in 1966, Den- 
mark began a 10-year programme to expand and mod- 
ernize Greenland’s fishing industry, education system, 
and housing. In addition, Denmark started to train 
Greenlanders to take over local administrative and tech- 
nical jobs held by Danes. 

In the 1970s, many Greenlanders began objecting to 
Denmark's control over their governmental affairs. In 
1979, Denmark granted Greenland home rule. Under 
home rule, Greenland established a new provincial gov- 
ernment that controls internal affairs of the province. 

Greenland became part of the European Community 
(now the European Union}an organization orEuropesn 


Dog sledges are a common means of transportation in north- 
ern Greenland, where the icecap makes roads impossible. Dog 
teams can pull sledges 65 kilometres or more a day. Some of the 
people also travel by snowmobile. 


nations—in 1973, when Denmark joined the organiza- 

tion. But in 1982, a majority of Greenland's citizens voted 

to quit the European Community. They wanted the prov- 

ince to have more control of its economy. Greenland 

withdrew from the European Community in 1985. 
Related articles in World Book include: 


Arctic Ericson, Leif Icecap 
Baffin Island Fiord Inuit 
Denmark Godthab Kayak 
Eric the Red Iceberg Vikings 
Greenock. See Inverclyde. 


is an international environmental organi- 
zation. It works to change government and industrial 
policies that threaten the natural world. Greenpeace 
calls attention to the dangers to the environment of such 
actions as offshore oil drilling, nuclear bomb testing, 
and the dumping of radioactive wastes into oceans. It 
also opposes whaling, the spread of nuclear weapons, 
and the threat to wildlife from hunting, pollution, and 
habitat loss. 

Members of Greenpeace use direct and nonviolent 
methods of protest. They go to the place where an activ- 
ity is occurring that the group considers harmful. With- 
out using force, they try to stop the activity. For example, 
to protest against whaling, Greenpeace members in 
boats position themselves between whales and whaling 
ships. 

E reenpeace was founded in Canada in 1971. It gained 
international attention for its efforts to save whales and 
for its opposition to the killing of baby harp seals off the 
coast of Newfoundland. In 1985, Greenpeace members 
planned to use their ship Rainbow Warrior to protest 
against French nuclear tests in the South Pacific. But an 
explosion sank the ship in the harbour at Auckland, New 
Zealand, and a Greenpeace photographer was killed. 
French government officials admitted responsibility for 
the sinking, and the defence minister resigned. 
Greenway, Francis (1777-1 837), a convict, was Aus- 
tralia’s first fully qualified architect. He designed more 
than 40 buildings. However, only 11 of the buildings 
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have survived, and even 
these have been greatly al- 
tered. The best of them are 
among Sydney's finest his- 
toric buildings. 

Francis Howard Green- 
way was born near Bristol, 
England. In 1814, he was 
transported to New South 
Wales for forgery. He 
quickly gained a ticket of 
leave and practised as an 
architect. Governor Lachlan 
Macquarie appointed him 
civil architect in 1816. His 
first work was a lighthouse on the South Head of Port 
Jackson. The design pleased Governor Macquarie so 
much that on its completion in 1818 he gave Greenway 
his emancipation, which meant Greenway was free but 
could not leave Australia. 

Greenway’s other buildings in New South Wales in- 
clude St. Matthew's Church at Windsor, designed in 
1817; St. Luke's at Liverpool, dating from 1818; and St. 
James in Sydney, completed in 1822. Hyde Park Bar- 
racks, in Sydney, which was built to house convicts, was 
completed in 1819, It is now a museum. 

Macquarie and Greenway quarrelled in 1822. Mac- 
quarie’s successor, Thomas Brisbane, dismissed Green- 
way. 

See also Architecture; Hyde Park Barracks; Mac- 
quarie, Lachlan; Sydney. 
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Greenwich (pop. 200,800) is a borough in Greater Lon- 
don. It includes the former boroughs of Greenwich and 
Woolwich. The Greenwich Meridian line passes near 
the building that once housed the Royal Observatory. 
The National Maritime Museum includes the Queen's 
House, designed by Inigo Jones. The Royal Naval Col- 
lege was designed by Sir Christopher Wren. The clipper 
ship Cutty Sark and the yacht Gipsy Moth /V stand in dry 
dock near the river. See also London. 

Greenwich Meridian is a north-south line that 
passes through Greenwich, a borough of London, ona 
map of the earth. The Greenwich Meridian is often 
called the prime meridian. It has been designated 0° lon- 
gitude, and all other meridians of longitude are num- 
bered east or west of it. See Longitude. 

The Greenwich Meridian is also the starting point for 
the world’s time zones. There are 24 time zones, each 
with a width of 15° longitude. The Greenwich Meridian 
lies in the middle of a time zone. Moving east of Green- 
wich, the time becomes one hour later with each time 
zone entered. Moving to the west, the time becomes 
one hour earlier with each zone. See Time. 

In 1884, an international conference decided that the 
meridian passing through Great Britain's Royal Green- 
wich Observatory would be the world’s prime meridian. 
The observatory had played a key role in early naviga- 
tion and in the development of timekeeping methods 
needed for navigation. In the mid-1900s, the Royal 
Greenwich Observatory was moved from Greenwich to 
Herstmonceux Castle in Sussex to avoid interference 
from London lights. It was moved to Cambridge in 
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Hyde Park Barracks, in Sydney was 
barracks was built in 1819 to house convicts. 


designed by the convict architect Francis Greenway. The 


1990. But the original Greenwich site is still the location 
of the prime meridian. 

Greenwich Observatory, Royal, was founded in 
1675 by Charles II of England. It was established to lo- 
cate heavenly bodies more accurately and thereby im- 
prove navigation at sea. The observatory was originally 
in Greenwich (now a borough of London). From 1948 to 
1957, it was moved to Herstmonceux, near Eastbourne, 
Sussex. It was moved to Cambridge in 1990. The Green- 
wich meridian passes through the original observatory 
site (see Greenwich meridian). 

Until the move to Herstmonceux, the observatory was 
concerned mainly with determining time and the posi- 
tions of heavenly bodies. Today, the observatory’s main 
function is operating the British-Dutch optical tele- 
scopes at Spain's Roque de los Muchachos Observatory 
in the Canary Islands. These telescopes are used chiefly 
by astronomers from various universities to study the 
physical properties of heavenly bodies. 

Until 1971, the director of the Royal Greenwich Ob- 
servatory held the title of Astronomer Royal. 

Greer, Germaine (1939- ), an Australian leader of 
the women’s liberation movement, wrote The Female 
Funuch (1970), The book contains critical discussion of 
the subordinate place of women in society. Greer calls 
on women to liberate themselves from the traditional 
roles placed on them by society, which she feels have 
limited women’s development. Greer was born in Mel- 
bourne and educated at Melbourne, Sydney, and Cam- 
bridge universities. 

Greeting cards mark special occasions or provide 
friendly greetings to persons receiving them. Valentine 
cards were first commercially produced about 1800. The 
first Christmas card was made in London in 1843. The 
British artist John C. Horsley created it for Henry Cole, a 
government official. A London company published and 
sold about 1,000 copies of the card. The sending of 
greeting cards on special occasions has become a wide- 
spread custom. See also Christmas; Valentine's Day. 
Greevy, Bernadette (1939- ), is an Irish contralto 
singer of outstanding qual- 
ity. Her full-toned voice, 
which sustains its richness 
throughout a wide com- 
pass, has won her critical 
acclaim in the British Isles 
and overseas. Her reper- 
toire covers both recital 
pieces and large-scale con- 
cert works by such com- 
posers as Brahms and 
Mahler. She has also given 
performances in operas by 
Britten, Handel, Massenet, 
Rossini, Tippett, and Verdi. 
Greevy was born in Dublin, 
Republic of Ireland, and 
studied singing in Dublin and London. 

Gregg, John Robert (1867-1948), invented the Gregg 
system of shorthand, in which lines and curves repre- 
sent letters and syllables. Perfected in 1888, the Gregg 
system is used throughout the world and has been 
adapted to 11 languages: Gregg founded a school in 
Chicago to teach his system and other business sub- 
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jects. He directed a firm that published his books and 
other texts on business. He also edited two business 
magazines. Gregg was born in Ireland. He moved to 
America in 1893. See also Shorthand. 

Gregorian calendar is the calendar that is used in 
almost all of the world today. All modern business uses 
its dates. Pope Gregory XIII established it in 1582 to cor- 
rect the Julian calendar, which Julius Caesar put into ef- 
fect in 46 B.C. The Julian calendar year was 11 minutes 
and 14 seconds longer than the solar year. By AD. 1580, 
this difference had accumulated to 10 days. Pope Greg- 
ory dropped 10 days from October to make the calendar 
year correspond more closely to the solar year. He also 
decreed that each fourth year would be a /eap year, 
when February would have an extra day. Years marking 
the century would not be leap years unless divisible by 
400. For example, 1600 was a leap year, but 1700, 1800, 
and 1900 were not. At present, the average Gregorian 
year is about 26.3 seconds longer than the solar year. By 
the year 4316, it will have gained one day on the sun. 
See also Calendar. 

Gregorian chant. See Classical music (Middle Ages). 
Gregory I, Saint (5402-604), was elected pope in 590. 
He was responsible for important reorganizations of al- 
most all branches of the papal government. He also re- 
formed the management of the many papal estates in 
Italy, Sicily, southern Gaul (now France), and northern 
Africa. Gregory was anxious to protect the rights of the 
popes, and he defended his primacy (position of first 
importance) against the claims of the patriarch of Con- 
stantinople. Gregory wrote a book describing the quali- 
ties necessary to be an ideal bishop. He sent Saint Au- 
gustine of Canterbury on a mission to England to begin 
the conversion of the Anglo-Saxons there. 

Gregory was born in Rome into an aristocratic family. 
Two of his ancestors, Saint Felix III and Saint Agapitus |, 
were popes. By 572 or 573, he had risen to become pre- 
fect (governor) of the city of Rome. About 574, he be- 
came a monk. He distributed his family's great wealth 
and made his own home in Rome a monastery dedi- 
cated to Saint Andrew. He also founded six monasteries 
on family estates in Sicily. About 578, Pope Benedict | 
appointed him one of Rome's seven regional deacons, 
an important papal administrative office. From about 579 
to 585, Gregory was an ambassador to the Byzantine im- 
perial court in Constantinople. Gregory left a body of 
writings, including over 850 letters. 

See also Pope (The early Middle Ages; picture). 
Gregory VII, Saint (10202-1085), was elected pope in 
1073. He renewed the papal decrees that forbade mar- 
riage of the clergy and simony (selling of church offices). 
He also began a reform programme that prohibited /ay 
investiture, by which laymen granted churchmen the 
symbols of their offices. The right to perform this cere- 
mony gave laymen control over who received church 
offices. 

The prohibition of lay investiture brought Gregory 
into conflict with Emperor Henry IV. For centuries, the 
Holy Roman emperors had appointed priests, abbots, 
and bishops. Gregory claimed that only the church had 
this right. After disputes over several church appoint- 
ments, Henry called a council of bishops and declared 
the pope deposed. In response, Gregory excommunt- 
cated Henry and released his subjects from obedience 
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to him. Because many of the German princes supported 
the pope, Henry submitted to Gregory at the castle of 
Canossa in 1077. But the dispute flared up again. In 1080, 
Gregory again excommunicated Henry and declared 
him deposed. No pope had ever tried to depose an em- 
peror. That year, Henry and a council of German bish- 
ops elected an antipope, Clement III. Henry had him 
crowned pope in 1084 after the emperor captured 
Rome. Gregory died in exile in 1085. See Henry (IV) of 
Germany. 

Gregory was born in Tuscany, Italy. His given name 
was Hildebrand. 

See also Pope (The peak of papal power). 

Gregory IX (about 1155-1241) was elected pope in 
1227. His most important accomplishment was publish- 
ing the first complete and authoritative collection of 
papal decrees in 1234. This collection remained the fun- 
damental law of the Roman Catholic Church until a re- 
vised code was issued in 1917. 

Gregory was horn in Anagni, Italy. His given name 
was Ugolino. His uncle, Pope Innocent IIl, promoted 
him to the rank of cardinal in 1198. Gregory was the car- 
dinal protector of the Franciscans, and he furthered the 
growth of the order before and after he became pope. 

Gregory came into frequent conflict with Holy Roman 
Emperor Frederick II. Frederick had promised repeat- 
edly to lead a crusade to the Holy Land. After he broke 
his promise again in 1227, Gregory excommunicated 
him. The next year, in spite of being excommunicated, 
Frederick led a successful crusade. Gregory concluded 
a peace treaty with Frederick in 1230. The pope re- 
newed his excommunication in 1239 as part of the battle 
between the papacy and the empire for control of Italy. 
Gregory X (1210-1276) was elected pope in 1271, after 
the office had been vacant for almost three years. He is- 
sued an important reform decree that regulated papal 
elections to avoid long vacancies in the future. See Pope 
(The election of a pope [Early days)). 

Gregory was born in Piacenza, Italy. His given and 
family name was Tedaldo Visconti. A deeply religious 
man of great intellect, he studied theology in Paris. 
Gregory was in the Holy Land when he learned of his 
election as pope. He soon called for a general council at 
Lyons. He hoped that the council would revive the cru- 
sading movement and liberate Jerusalem from the Mus- 
lims. He also invited delegates from the Byzantine em- 
peror to the council. Gregory hoped to reunite the 
Greek and Roman churches, which formally split in 1054. 
He encouraged the German princes to elect a new Holy 
Roman emperor because the throne had been vacant 
spa 1250. In 1273, the princes elected Rudolf of Habs- 

urg. 
Gregory XIII (1502-1585) was elected pope in 1572 and 
devoted his reign to Catholic reform. As pope, he gave 
priority to improving the education of Catholic clergy. 
Through his efforts, the church set up many seminaries 
for the training of parish priests. He greatly enlarged the 
Roman College in Rome, which later became known as 
the Gregorian University in his honour, These actions 
helped stop the Protestant advance in Germany and 
made Poland a Catholic country. 

In 1575, Gregory gave approval to the Oratorians reli- 
gious order, founded by Saint Philip Neri. Gregory en- 
couraged missionary work by the Jesuit order in China, 


India, Japan, and Brazil. His most famous act was replac- 
ing the outmoded Julian calendar with the more accu- 
rate Gregorian calendar in 1582. 

Gregory was born in Bologna, Italy. His given and 
family name was Ugo Buoncompagni. Pope Pius IV 
named him a cardinal in 1565. 

See also Calendar (The Gregorian calendar). 
Gregory, Lady (1852-1932), an Irish playwright, 
helped launch the renaissance in Irish drama associated 
with Dublin's Abbey Theatre. She excelled in writing 
lively dialogue and creating simple, strong dramatic sit- 
uations. Her best-known plays include The Rising of the 
Moon, Spreading the News, and The Workhouse Ward 
(all 1904-1908). 

Isabella Augusta Persse was born in County Galway, 
Republic of Ireland, and married Sir William Gregory in 
1881. She wrote most of her plays in “Kiltartan,” the peas- 
ant dialect of her home district. She collected Irish folk- 
lore and poetry, invented the folk history play, and wasa 
pioneer in the use of peasant dialect. Her retelling of the 
Celtic heroic myths in Cuchulain of Muirthemne (1902) 
and Gods and Fighting Men (1904) inspired many Irish 
writers. Lady Gregory's autobiography, Seventy Years, 
deals with her life until 1923. 

Gregory, Augustus (1819-1905), led four major expe- 
ditions of exploration in Australia. In 1846, he explored 
the country north of Perth, Western Australia. In 1848, 
he explored the.area between the Murchison and Gas- 
Coyne rivers, in Western Australia. In 1855, he journeyed 
from a base near present-day Darwin, Northern Terri- 
tory, to the source of the Victoria River and then eastto 
Brisbane, Queensland. In 1857, he searched for traces of 
the explorer Ludwig Leichhardt. 

Gregory, Dick (1932- _), is a black American enter 
tainer who gained fame for his satirical views on Ameri 
can racial attitudes. He later became an author, civil 
rights leader, and business executive. 

Gregory was born in St. Louis, Missouri. He began his 
professional career in 1958 as a master of ceremonies at 
several Chicago nightclubs. Gregory wrote several 
books of racial humour, including From the Back of the 
Bus (1964), nigger (1964), and Write Me In (1968). Also 
during the 1960s, Gregory became active in civil rights. 
He believed that the Federal Bureau of Investigation 
played a role in the assassination of civil rights leader 
Martin Luther King in 1968. Gregory's personal study , 
into the matter resulted in his book Code Name a 
(1978). A congressional investigation disagreed with a 
theory. Gregory was an outspoken critic of Anca 
volvement in the Vietnam War (1957-1975). In the 19805 
he became a successful businessman. a 
Gregory, Jack (1895-1973), came from a great Austri 
lian cricketing family. He scored 1,146 runs in 24 test H 
matches and took 85 wickets for about 31 runs each. 
highest score in a test match was 119 runs against Sou 
Africa in 1928. His best bowling was 7 wickets for 69 
runs against England in 1921. edly 
Gremlin is a small imaginary creature that pu t 
causes mechanical problems in aeroplanes. Gremi d 
may have been originated by British pilots during 
War I (1914-1918). They became most famous durin’ 
World War It (1939-1945). Since then, the term grem bel 
has come to mean a source of trouble in many fields 
sides aviation. 


Grenada is an independent country in the Caribbean 
Sea. It lies about 140 kilometres north of Trinidad. The 
island of Grenada makes up most of the country. It is the 
southernmost of the Windward Islands, a chain forming 
part of the Lesser Antilles in the West Indies (see Wind- 
ward Islands). The nation of Grenada also includes sev- 
eral tiny islands near the main island. In addition, it in- 
cludes Carriacou—which lies about 27 kilometres 
northeast of the main island—and several other small is- 
lands of the Grenadine chain, including Petit Martinique 
(see Grenadines). 

Until 1974, Grenada was a dependency of the United 
Kingdom (UK). In that year, it became independent and 
joined the Commonwealth of Nations. It also became 
the first Associated State of the West Indies to become a 
full member of the United Nations. 

Grenada has a pleasant climate, beautiful scenery, 
and beaches that attract many tourists. The nation is a 
leading producer of nutmeg and other spices. This fact 
has earned it the name “the Spice Isle’. St. George's, with 
about 7,500 inhabitants, is the capital and largest city of 
Grenada. It lies on the southwestern coast of the main is- 
land. The East Caribbean dollar is the basic unit of cur- 
rency. 

Government. Under its 1974 Constitution, Grenada is 
a constitutional monarchy with a parliamentary system 
of government. Grenada’s head of state is a governor 
general, who serves as the representative of the UK 
monarch. The bicameral (two-chamber) parliament con- 
sists of the House of Representatives (lower house) 
made up of 15 members elected by the people, and the 
Senate, which has 13 members appointed by the gover- 
nor general. 

The governor general appoints seven senators on the 
personal recommendation of the prime minister, three 
on the advice of the prime minister following consulta- 
tions with special interest groups, and three on the rec- 
ommendation of the leader of the opposition. The gov- 
ernor general also appoints the prime minister, who is 
the leader of the party with the largest number of mem- 
bers in the House of Representatives, and the leader of 
the opposition. 

_ People. For Grenada's total population, see the Facts 
in brief table with this article. About 95 per cent of Gre- 
nada’s people have African or mixed African and Euro- 
pean ancestry. There are also some East Indians and a 
small number of Europeans. English is the official lan- 
guage, but an English dialect (local form) is also used. A 
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Capital: St. George's. 

Official language: English. 

Official name: Grenada. 

Area: 344 km? Greatest distances—north-south, 34 km; east- 
west, 19.2 km. Coastline—121 km. 

Elevation: Highest—-Mount Saint Catherine, 840 m. 

Population: Estimated 1996 population—92,000; density, 267 
people per kmè; distribution, 20 per cent urban, 80 per cent 
rural. 1997 census—95,343. Estimated 2001 population—94,000. 

Chief products: Agricu/ture—nutmeg, mace, bananas, cocoa 
beans, fruit, vegetables. Manufacturing—beer, soft drinks, 
jam, jelly, honey, cigarettes, furniture, garments. 

National anthem: Untitled. 

Money: Currency unit—East Caribbean dollar. One dollar = 100 
cents, 
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few people speak French or a French patois (dialect) in 
some areas. 

Grenada has 66 primary schools, 4 junior secondary 
schools, 18 secondary schools, and the National Col- 
lege. A branch of the University of the West Indies 
School for Continuing Studies is located in the island. 

About 80 per cent of Grenadians are Roman Catholics. 
Others belong to the Anglican, Methodist, Pentecostal, 
Seventh-day Adventist, and other Christian faiths. 

Grenadians work mainly in agriculture and service in- 
dustries. They wear Western-style clothing, influenced 
mainly by United States fashions. However, they possess 
a national dress depicting the colours of the national 
flag. This is worn chiefly during performances by cul- 
tural groups. Cricket is among the chief sporting activi- 
ties. Other sports include soccer, basketball, and netball. 
Grenada is also noted for its aquatic sports. The Carria- 
cou Regatta is a major attraction. It includes yachting 
and swimming races, as well as cultural performances. 

Grenada’s capital, St. George’s, is a place of interest to 
visitors from outside the country. It is the chief port and 
has a fine natural harbour. Residents of St. George's live 
in pastel-coloured houses on hillsides overlooking the 
waterfront. In the past, ships plying between the islands 
were beached on the waterfront of St. George's so that 
they could be careened (have their keels cleaned or re- 
paired). As a result, the waterfront became known as the 
Carenage. St. George’s is an important centre for yacht- 
ing and boat-hiring or chartering (see Saint George’s). 
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The summer carnival, which takes place in early Au- 
gust each year, is a popular cultural event. Another tra- 
ditional activity is the Carriacou Parang Festival which 
takes place on December 17 and 19 each year. It consists 
of Christmas music, with a Spanish-creole flavour, ac- 
companied by traditional instruments. October 25 is cel- 
ebrated as Thanksgiving Day, in recognition of the day 
when the United States and Caribbean forces overthrew 
a Marxist regime in Grenada (see the History section 
below). 

Grenada‘s national dish is Oi/ Down, a preparation of 
breadfruit, coconut, and meat. Other favourites include 
rice and peas, together with ground provisions (root 
vegetables) and stewed chicken, fish broth, and coucou 
(okra and fish), 

Land and climate. The main island of Grenada has 
an area of 344 square kilometres. Apart from some lime- 
stone found in the north, it is primarily a volcanic island. 
It has a mountain ridge that runs from north to south. 
The highest peak, Mount St. Catherine, is 840 metres 
high. The beaches are sandy white. Numerous rivers 
flow swiftly down from the mountains, Grand Etang, a 
lake in the crater of an extinct volcano 530 metres above 
sea level, lies near the centre of the island. 

Rainfall averages 150 centimetres a year in the coastal 
areas and up to 310 centimetres in the mountains. More 
than 416 centimetres of rain fall into Lake Etang each 
year. The rainy season lasts from about June to Decem- 


ber. Grenada lies within the hurricane belt. The tempera- 


ture averages 27 °C. 

Economy. Grenada has traditionally been an agricul- 
tural country. In recent years, however, tourism has be- 
come important. Services, including tourism, govern- 
ment employment, and the distributive trades, account 
for 69 per cent of Grenada’s gross domestic product 
(GDP, the value of all the goods and services produced 
inside the country in a year). Tourism is one of the 


An open-air market in St. 


George's, Grenada, is a site of 
intense activity in the citys 
centre. 


fastest-growing areas of economic activity. About 
200,000 visitors arrive in Grenada each year, 70 per cent 
of them on ocean cruises. Tourism has promoted im- 
provement of roads, telephones, water supplies, and 
hotel developments. 

Agriculture is dominated by the production of the 
spices nutmeg and mace, and of bananas, cocoa beans, 
and other fruit and vegetables. It is important to the : 
economy, but its contribution to GDP is only 15 per a 

Manufacturing contributes only 8.3 per cent of GD! f 
The main products are beer and soft drinks. The country 
manufactures small amounts of jam, jelly, and honey. a 

Grenada's principal exports are bananas, cocoa, nu - 
meg, mace, and fresh fruit. Most exports go to the Car 
ibbean Common Market and Community (CARICOM), e 
and the United Kingdom. Most of its imports come fro 
the United States, CARICOM, and the United Kingdom. 


ickly 
St. George’s, the scenic capital of Grenada, lies among th 
forested hills on the island's southwest coast 


History. A people called the Arawak, who probably 
came from South America, were the first inhabitants of 
Grenada. In the 1400's, they were overpowered by a 
warlike people known as the Carib. Christopher Colum- 
bus, who first sighted the island in 1498, named it 
Concepcion. This name was later changed to Grenada. 

The French, who arrived in 1650, were the first Euro- 
peans to settle on the island. According to a tradition, 
the French bought Grenada from the Carib, legalizing 
their purchase with “a couple of hatchets, some knives, 
and a bucket or two of pretty beads’. This deal, however 
was short-lived. The French quickly overpowered the 
Carib and killed large numbers of them. The French are 
said to have pursued the Carib to the northern tip of the 
island. The Carib were surrounded and threw them- 
selves headlong into the sea at what has become known 
as “Caribs’ Leap”. 

French planters grew crops such as tobacco, indigo, 
sugar, cotton, and cocoa beans. Grenada changed hands 
several times between the French and the British. Under 
the Treaty of Versailles in 1783, the island was finally 
ceded to the British, who imported large numbers of Af- 
rican slaves to work on the huge sugar plantations. 

In 1833, Grenada became part of a federation called 
the Windward Islands Administration. Slavery ended the 
following year. Many freed slaves settled as small- 
holders. /ndentured labour (workers held to a contract 
by a master) arrived from India to help fill the shortage 
of workers on the plantations. However, the sugar in- 
dustry went into decline. Cocoa soon became the domi- 
nant crop. Nutmeg, which grows well in the damper re- 
gions of Grenada’s mountains, was introduced in the 
mid-1800's. 

Grenada belonged to the West Indies Federation 
from 1958 to 1962. It became an Associated State with 
control of its internal affairs in 1967. The island gained 
full independence on Feb. 9, 1974. 

In 1979, Sir Eric Gairy, who had led the country to po- 
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litical independence in 1974, was overthrown as prime 
minister by a bloodless coup mounted by Maurice Bish 
op's New Jewel Movement. 

The new government, called the People's Revolution- 
ary Government (PRG), introduced reforms, focused on 
the people's participation in government, and suc- 
ceeded in motivating the young. However, the PRG did 
not hold elections, and virtually suspended the Constitu- 
tion. The PRG's left wing stance and the alliances that it 
forged with Cuba and the Soviet Union lan East Euro- 
pean Federation dominated by the then Communist-led 
state of Russia) angered some parts of the community. 

By 1983, a bitter internal struggle had begun. One fac- 
tion, led by the Deputy Prime Minister Bernard Coard 
who was said to be a hard-line Communist, felt that the 
prime minister was too moderate and had betrayed the 
revolution. Bishop was put under house arrest. On Octo- 
ber 19, he was released by the people but was then 
murdered by members of the People's Revolutionary 
Army loyal to the Coard faction. Some of Bishop's close 
associates and supporters were also killed. Six days 
later, on October 25, the governments of Barbados, Ja- 
maica, Dominica and other members of the Organiza- 
tion of East Caribbean States (OECS) supported a United 
States-led invasion of Grenada to remove the PRG from 
office. This led to the eventual establishment of a care- 
taker government to oversee elections. 

Elections were held in 1984, leading to the re- 
establishment of a parliamentary system of government. 
From 1984 to 1989, Herbert Augustus Blaize steered 
Grenada’s government through the difficult period fol- 
lowing the invasion. Blaize died in 1989. The 1990 elec- 
tions were won by the National Democratic Congress 
(NDC). Party leader Nicholas Braithwaite became the 
country's prime minister but resigned in 1994. The newly 
elected leader George Brigan, became prime minister. 

See also Arawak Indians; Carib Indians; Columbus, 


Christopher. 


Grenada’s economy relies 
heavily on agriculture, and the 
island has a long history of ex- 
porting spices. Nutmeg is har- 
vested, cleaned and sorted by 
hand /eft, then ground and 
packaged for export. 
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Grenade is a small explo- 
sive bomb that may be 
thrown, or may be fired 
from a rifle. Fragmentation 
grenades contain a coil of 
notched square wire that 
shatters when the gre- 
nades explode. Chemical 
grenades are filled with 
gas, smoke, or white phos- 
phorus, which burns with a 
hot, smoky fire. ///uminat- 
ing grenades are used at 
night to light up land areas. 
Grenades were used in 
the 1400's. In the 1600's and 
1700s, specially trained 
soldiers called grenadiers 
used them. Today, gre- 


Sofety Pin 


Fragmentation Coil 


Fragmentation grenades 
scatter chunks of flying metal 
when they explode. 


nades are a common 
weapon of all infantry soldiers. 

See also Bomb; Catapult; Fragmentation. 
Grenadines make up a chain of about 600 small and 
mostly uninhabited islands in the West Indies. The Gren- 
adines stretch for about 97 kilometres across the Carib- 
bean Sea between the islands of St. Vincent and Gre- 
nada. For location, see West Indies (map). 

The Grenadines have a population of about 14,000 
and a total land area of about 78 square kilometres. Car- 
riacou, which covers 34 square kilometres, is the largest 
island of the group. 

The southern islands of the Grenadines together with 
the island of Grenada form the nation of Grenada. The 
northern islands of the Grenadines together with the is- 
land of St. Vincent make up the nation of St. Vincent and 
the Grenadines. See Grenada; Saint Vincent and the 
Grenadines. 

People from larger Caribbean islands settled in the 
Grenadines during the 1600s. The islands became a Brit- 
ish territory in 1763. The southern islands and Grenada 


gained independence in 1974. The northern islands and 
St. Vincent did so in 1979. 

Grendel. See Beowulf. 

Grenfell, Sir Wilfred Thomason (1865-1940), a 
British medical missionary, became known as Grenfell 
of Labrador. He helped establish hospitals, orphanages, 
nursing stations, schools, and cooperative stores in the 
cold, bleak regions near the Arctic Circle. 

Grenfell was born in Cheshire, England. He studied 
medicine at Oxford University and at the London Hospi- 
tal. He entered the medical service of the Royal National 
Mission to Deep Sea Fishermen in 1889, and sailed on 
fishing cruises from the Bay of Biscay to Iceland. 

In 1892, Grenfell was sent with hospital supplies to ex- 
plore living conditions in Labrador and Newfoundland. 
He found much illness, especially beriberi, a disease 
caused by a lack of vitamin B,, and tuberculosis. When 
he arrived, there were no doctors in the region. For the 
next 40 years, Grenfell served as surgeon, scientist, 
sailor, and explorer. Grenfell’s programme of mercy 
continues to operate today through the International 
Grenfell Association. 

Grenoble (pop. 153,973; met. area pop. 400,141) is a 
city in southeastern France. It lies along the Isére River 
in a valley of the French Alps. For the location of Greno- 
ble, see France (political map). 

The beauty of the nearby Alps, skiing areas there, and 
numerous medieval buildings in Grenoble attract many 
tourists to the city. Grenoble’s landmarks include the 
University of Grenoble, the Cathedral of Notre Dame, 
and the Church of St. André. Grenoble is the chief manu- 
facturing centre of its region. Its products include ce- 
ment, chemicals, metals, plastics, and turbines. The city 
is a major producer of hydroelectric power. It also has 
many scientific laboratories and ranks as one of Frances 
leading centres of scientific research. It is the capital of 
the Isère department (administrative district). 

The Gauls, an ancient European people, had founded 
a village on the site of what is now Grenoble by 400 B.C 
From the 1100's to the 1300s, the city was the capital of 


The Grenadines have ao 
social, political, and econom 3 
ties with St. Vincent and Gre 
nada. The docks at St. Vincent, 
left, are important to all these 
islands for transport an 
trade. 


the independent state of Dauphine. Grenoble served as 
the site of the 1968 Winter Olympics. 

Grenville was the family name of two British Prime 
Ministers, a father and son. 

George Grenville (1712-1770) was the Prime Minister 
who introduced the Stamp Act in 1765. The Act imposed 
a tax on British colonists in North America. The colonists 
opposed this measure bitterly, and it became one of the 
causes of the American Revolution. Grenville's father 
was a Buckinghamshire squire, and his mother came 
from the powerful Temple family. With the help of the 
Temples, he became a Member of Parliament in 1741. 
He became friendly with William Pitt, who married 
Grenville's sister. After holding several Cabinet posts, 
Grenville became Prime Minister in 1763. He was not 
popular with George Ill, who dismissed him in 1765. 

William Grenville (1759-1834) was Prime Minister in 
the government that passed the act abolishing the slave 
trade in 1807. Grenville's government contained so many 
leading politicians that it was called the Ministry of All 
the Talents. Grenville first became a Member of Parlia- 
ment in 1782. The next year he joined the government of 
his cousin William Pitt the Younger. In 1790, while Home 
Secretary, Grenville was created a peer. He became 
Prime Minister after the death of Pitt in 1806, and re- 
signed in 1807. 

Grenville, Sir Richard (1541-1591), an English naval 
commander, led Sir Walter Raleigh's first colonizing ex- 
pedition to America. He helped establish the first Eng- 
lish colony there, on Roanoke Island (now in North Car- 
olina), in 1585. This settlement was abandoned in 1586 
(see Lost Colony). 

Grenville also commanded a squadron against the 
Spanish Armada in 1588 (see Spanish Armada). In 1591, 
he took part in an expedition under Lord Thomas How- 
ard to intercept a Spanish treasure fleet near the Azores 
Islands, in the North Atlantic Ocean. A large Spanish 
fleet surprised the expedition off the island of Flores. 
Howard refused to fight against such odds, and sailed 
away. Grenville stayed and was killed in the fight. His ef- 
fort made him famous as an example of the fighting 
spirit of Elizabethan naval heroes. Grenville was born 
on Bideford, in Devon, England. He was knighted in 

71. 

Gresham, Sir Thomas (1519?-1579), an English mer- 
chant and financier, founded the Royal Exchange in Lon- 
don. He is famous for stating the economic principle 
known as Gresham's law. This law states that “bad 
money drives out good.” By this, Gresham meant that if 
two coins have the same purchasing power but differ- 
ing values as metal, people will tend to hoard the more 
oe coin, leaving the less valuable one in circula- 
ion. 

Gresham was born in London and educated at Cam- 
bridge University. He became a member of the Mercers 
Company in London and amassed a great fortune. From 
1559 to 1561, he was English ambassador to the Nether- 
lands. Queen Elizabeth | knighted him for his services. 

After his only son died in 1564, Gresham devoted all 
his wealth to charity and public services. Gresham 
began building the Royal Exchange in 1566. It was com- 
pleted in 1568. Gresham College was founded at his 
home in Bishopsgate Street, London, after his death, to 
provide lectures on astronomy, divinity, law, music, 
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medicine, and rhetoric. The lectures have been given 
since 1597. 

See also Livery companies and Royal Exchange; 
Gresham's law. 

Gresham's law is an economic principle dealing with 
the circulation of money. The law states that "bad money 
tends to drive out good money.’ It was named after Sir 
Thomas Gresham, an English merchant and treasury offi- 
cial of the 1500s, though other people had observed the 
same principle earlier. It applies, for example, where 
coins have the same face value but hold different 
amounts of metal or metal of unequal worth. People will 
spend the lighter or cheaper coins (the “bad money’) be- 
fore the heavier or more precious ones (the "good 
money). 

Gresham's law often came into play in the past, when 
coins were made of gold, silver, or other precious met- 
als. Dishonest people shaved slivers of valuable metal 
from the edges of coins before spending them. People 
who received the lighter coins passed them on quickly 
and saved any heavier ones they got. 

Gold and silver were legal money in many countries 
during the late 1700's and much of the 1800s. Under this 
system, called bimetallism, the value of gold coins in re- 
lation to silver ones was fixed by law. But the market 
price of gold and silver rose and fell in relation to de- 
mand for and availability of the metals. The value also 
varied from country to country. In the United States, 
gold coins usually were worth more than their face 
value, and silver coins usually worth less. As a result, 
Americans hoarded, melted down, or exported gold 
coins. Thus, gold disappeared from circulation and sil- 
ver remained. 

Gretna Green is a village in Scotland noted for the 
runaway marriages that were performed there. It lies in 
Dumfries and Galloway Region, near the English border. 
Couples in England who wanted a quick marriage 
eloped to Gretna Green. There, they had only to make 
their vows in a ceremony performed before witnesses. 
This form of marriage stayed essentially the same until 
1939, when the marriage laws were changed. Couples 
now also need banns of marriage (public announce- 
ments of their plans to marry) or marriage licences. Any 
town to which couples go to be married in haste is 
sometimes called Gretna Green. 

Grevillea is a genus (group) of about 250 trees and 
shrubs, almost all of which are Australian. About 130 of 
them grow in Western Australia. A few grow in New 
Caledonia and New Guinea. Most are colourful shrubs. 
The leaves vary in shape, but are often harsh or prickly. 
The flowers grow in rounded or brushlike heads in a 
range of colours. They are often called spider flowers. 

Grevillea are grown as ornamental plants. They prefer 
arich neutral, or acid soil. 

Scientific classification. Grevillea belongs to the family 
Proteaceae. 

Grey, Earl (1764-1845), Charles Grey, was a British 
Whig Prime Minister from 1830 to 1834. His main 
achievement was the first Reform Bill. The House of 
Commons passed it in 1832, but the House of Lords re- 
jected it Grey asked William IV to create more peers to 
overcome the opposition. William refused, and Grey re- 
signed. He returned to office with the power to create 
the required number of peers, and the opposition col- 
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lapsed. The Bill became law in 1832. Grey was born at 
Fallodon, in Northumberland, England. He entered Par- 
liament in 1786 and became one of William Pitt's chief 
opponents and an associate of Charles Fox. 

Grey, Beryl (1927- _), is a British ballet dancer. She 
was prima ballerina of the Sadler's Wells Ballet from 
1942 until 1957. In 1957, she became the first Western 
ballerina to dance with the Soviet Bolshoi Ballet. From 
1968 to 1979, she was artistic director of London’s Festi- 
val Ballet. Born in London, Grey danced in her first full- 
length ballet, Swan Lake, on her 15th birthday. She 
danced the leading role in many ballets, including 
Sleeping Beauty, Giselle, and Sylvia. She won praise for 
her performance of such roles as the Red Queen in 
Checkmate. 

Grey, Edward (1862-1933), Viscount Grey of Fallodon, 
was a British diplomat and statesman. As Foreign Minis- 
ter from 1905 to 1916, Grey led efforts to avoid the out- 
break of World War I. He consolidated the Triple En- 
tente, which allied Great Britain with France and Russia. 
At the London peace conference in 1912, Grey led the 
discussion of Balkan problems, and participated in the 
decision to form the country of Albania. After World 
War I, he actively supported the League of Nations, an 
international peace keeping association. He was born in 
London. 

Grey, Sir George (1812-1898), was a British colonial 
governor. As governor of South Australia from 1841 to 
1845, he solved the colony's financial difficulties. As gov- 
ernor of New Zealand from 1845 to 1853 and from 1861 
to 1868, he helped to end fighting over land between 
the Maoris and Europeans. Grey was premier of New 
Zealand from 1877 to 1879. He was also governor of 
Cape Colony, South Africa, from 1854 to 1859. He was 
born in Lisbon, Portugal. 

In 1830, Grey went to Ireland as a member of the 83rd 
regiment. In 1836, he left Ireland and, in a letter to the 
colonial office, offered to lead an expedition to seek a 
site for settlement in northwestern Australia. The offer 
was accepted, and in 1837, Grey's party reached Hano- 
ver Bay, near Collier Bay, now in Western Australia. 
Grey was injured by hostile Aborigines, but after two 
weeks continued with the expedition. The party discov- 
ered and named the Glenelg River, Stephen Range, and 
Mount Lyell. 

Grey sailed from Perth in Western Australia in early 
1839 to explore the country north of Shark Bay. A sud- 
den storm destroyed most of the party's food and boats 
shortly after their arrival at Bernier Island. Forced to re- 
turn overland in the heat of summer, the party's meagre 
food supplies were soon exhausted. For many days the 
men could find no water. Grey forged ahead, hoping to 
save the lives of the party. One young man died at Lan- 
celin and was buried there in the sand hills. The rest 
reached Perth in 20 days, having covered a distance of 
640 kilometres. Grey had lost so much weight that his 

friends did not recognize him. But he had noted the rich 
farming and pastoral country south of the Murchison 
River, and settlement was extended there in 1850, 
Grey, Lady Jane (1537-1554), became known as the 
nine days’ queen of England. She was the great- 
granddaughter of Henry VII of England, and daughter of 
Henry Grey, duke of Suffolk. She studied languages and 
was considered an unusually accomplished girl. At the 


age of 16, she married Lord Guildford Dudley, son of 
the duke of Northumberland. 

The duke of Northumberland persuaded King Edward 
VI to give Lady Jane the right to succeed him as ruler. 
Edward feared that if the crown should descend to his 
sister Mary, who was a Roman Catholic, England would 
no longer be a Protestant nation. Edward died on July 6, 
1553. His death was kept secret for several days, and 
Lady Jane was proclaimed queen on July 10. But less 
than two weeks after the proclamation, Mary's claims to 
the throne were recognized. Lady Jane was imprisoned 
in the Tower of London, and she was charged with high 
treason on Nov. 14, 1553. She and her husband were be- 
headed on Feb. 12, 1554. Lady Jane Grey's birthplace was 
Bradgate, near Leicester, England. 

See also Mary (|); Tower of London. 

Grey, Zane (1872-1939), ranks as one of the most pop- 
ular authors in American literature of novels about the 
Wild West. Grey wrote more than 50 novels, which have 
sold a total of more than 40 million copies. 

In Grey's books, the heroes and heroines overcome 
the challenges of the West. They learn to tame and use 
nature, and they fight to protect loved ones. The charac- 
ters achieve maturity in the process. Many critics have 
considered Grey's characters unrealistic and his plots 
too predictable. However, his best novels show careful 
research and provide authentic details of Western life. 

Grey's first book, Betty Zane (1904), was a historical 
novel about his mother’s ancestors. In 1907, Grey trav- 
elled through the West with a retired buffalo hunter. 
The trip inspired Grey to begin writing westerns. His 
first success was The Heritage of the Desert (1910). 
Some critics have judged his next book, Riders of the 
Purple Sage (1912), to be the best western ever written. 
In his last best seller, Forlorn River (1927), Grey created 
his most memorable hero, Jim (Nevada) Lacy. Grey was 
born in Zanesville, Ohio. 

Grey fox. See Fox (Grey foxes; picture). 

Grey nurse shark is a dangerous enemy to people 
because of its speed and ferocity. Grey nurse sharks are 
large and heavy-bodied sharks, reaching a length of 3 
metres. They have grey-brown bodies with white under- 
surfaces and large fins. Their teeth are long, sharp, and 
numerous. These sharks live off the coasts of all the 
states of Australia. They are rarely seen in coastal wa- 
ters, preferring the open sea, where they feed on fish. 

Scientific classification. The grey nurse shark belongs t0 
the family Odontaspididae. It is Odontaspis arenarius. 

Grey Owl (1888-1938) was the name used by Archibald 
Stansfeld Belaney in writing and lecturing about wildlife. 
He actually lived the life of a Canadian Indian, and wrote 
about the animals he saw. Grey Owl's books, films, an 
lectures made him famous during the 1930s, particularly 
in the United Kingdom. His writing, which was mostly , 
about beavers, stirred interest in conservation. Tales 0 
an Empty Cabin (1936) is one of his best books. 

Grey Owl's true identity was not generally known 
until after his death. He was born in Hastings, Susse% 
England. d 
Grey Range is a line of hills in southwest Queenslan 
and northwest New South Wales, Australia. It extends 5 
from the Gowan Range to the Barrier Range, and acts 4: 
a watershed between streams that flow into the Murray 
and Darling rivers and the rivers flowing into Lake Eyre- 


Greyhound is one of the fastest of all dogs. It origi- 
nated more than 5,000 years ago in the Middle East, 
where it was used to hunt gazelles. The breed was 
brought to Europe by the Phoenicians about 800 B.C. 
The dogs hunted chiefly by sight and chased down the 
game animal. Today, many greyhounds compete in track 
racing, in which they chase a mechanical lure on an oval 
track. See Greyhound racing (with picture). 

A greyhound is a strong and elegant animal. It has a 
streamlined body, a long head, an arched flank, a slen- 
der waist, and strong, powerful legs. It has a short coat 
that may be grey, white, black, yellowish-brown, red- 
dish, or bluish-grey, or a mixture of colours. The grey- 
hound stands 68 to 78 centimetres high at the shoulder, 
and it weighs 27 to 32 kilograms. 

See also Dog (picture: Hounds). 

Greyhound racing, also called dog racing, is a sport 
in which greyhounds compete on an oval track. The 
dogs chase a mechanical hare, also called a mechanical 
lure, that may resemble a bone, another greyhound, or a 
rabbit. Sometimes a wind sock is used. A mechanical 
hare is effective because greyhounds chase by sight 
rather than by scent. The hare moves around the track 
onan electric rail. Dog racing developed from coursing, 
an ancient sport in which two dogs chased a live rabbit 
over an open field. Champion greyhounds can run faster 
than 65 kilometres per hour. 

Before each race, the dogs are put into individual 
stalls in a starting box. The hare is then started. When 
the hare is opposite the starting box, the doors of the 
stalls are opened, and the dogs are released. During the 
race, the hare is kept several yards ahead of the leading 
dog. The hare is moved out of sight of the dogs after 
they cross the finish line, and they stop running. 

Greyhound racing is a popular sport in many coun- 
tries, including Austria, Ireland, Spain, the United King- 
dom, and the United States. In Britain, the sports admin- 
istrative body is the British Greyhound Racing Board. 
There are nearly 100 tracks licensed by local authorities 
and the board. Rules for British racing are made and en- 
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forced by the National Greyhound Racing Club. In the 
Republic of Ireland, greyhound racing is controlled by a 
state-sponsored body, Bord na gCon. It licenses nearly 
20 tracks, about half of which it owns. 

The most important race in Britain is the annual Grey- 
hound Derby, held at Wimbledon Stadium, in London. 
The race is run over a course of 500 metres for a large 
money prize. 

The first instance of greyhound racing using a me- 
chanical lure took place in 1876, at Hendon, London. It 
did not achieve popularity until an electrified mechani- 
cal hare was combined with an oval track. The first Grey- 
hound Derby was held in 1927. 

See also Coursing. 

Grid is a network of straight lines drawn on a map. 
Using grid lines, map readers can describe and locate 
any point on the map. The Ordnance Survey maps of 
Britain employ the National Grid (NG), a system of north- 
south and east-west lines. These lines are lettered and 
numbered to indicate their distance east and north of 
the origin of the grid. The origin is a point located 
southwest of the Isles of Scilly, off the southwest coast 
of England. 

The NG consists of a network of 100-by-100-kilometre 
squares. A two-letter code identifies each square. In 
order to locate places more precisely on maps, the 
large 100-kilometre grid is divided into smaller grids. 
They have lines at 10 kilometres, 1 kilometre, or 100 me- 
tres apart. 

On 1:50,000-scale maps like the one shown overleaf, 
1-kilometre lines are numbered from 00 to 99 according 
to their distance east and north of the southwest (bot- 
tom left-hand) corner of the nearest large 100-kilometre 
square. To describe the location of any 1-kilometre 
square, the numbers of its left-hand vertical line (easting) 
and lower horizontal line (northing) are combined in 
that order. For example, the Chapel at Rhos-on-Sea on 
the north coast of Wales lies in the square SH 8481. To 
give the full NG map reference to the Chapel, count the 
number of tenths eastwards (1) and northwards (1) from 


Greyhounds are among the 
fastest of all dogs. Champion 
greyhounds reach speeds of 
65 kilometres per hour when 
they are racing. 
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The National Grid divides Britain into squares, 100 kilometres 
ona side. Each of the larger squares, identified by letters, is di- 
vided into 100 smaller squares, identified by numbers. 


the southwest corner of the square. This gives the figure 
SH 841811. 

See also Ordnance Survey. ? b 
Grieg, Edvard (1843-1907), was a Norwegian com folk 
poser. He wrote his music in the style of Norwegian 
songs and folk dances. Grieg’s works include songs, 
music for chorus and orchestra, and numbers for s! y 
instrumental groups. His compositions feature expres 
sive melodies and original rhythms and harmonies. s 

Grieg’s most famous music includes such comma 
tions for piano as the 10-volume Lyric Pieces. This Ye 
includes a number of well-known pieces— Abut 
(1867), “To Spring’ (1886), and "Wedding Day at be 7 
haugen” (1896). Grieg was also noted for his Con f: 
A Minor (1869) for piano and orchestra. The Peer ti 
suite (1876), Grieg's most famous orchestral work, in 
cludes such popular selec- 
tions as “Morning,” “An- 
itra's Dance,” and “In the 
Hall of the Mountain King.” 
In 1876, the Norwegian 
playwright Henrik Ibsen 
used this suite for his play 
Peer Gynt. 

Edvard Hagerup Grieg 
was born in Bergen, Nor- 
way, and became a skilful 
Pianist as a boy. At the age 
of 15, he enrolled at the 
Conservatory in Leipzig, 
Germany. He graduated in 
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1862 and travelled to Copenhagen, Denmark, in 1863. 
There he met the Norwegian composer Rikard Nor- 
draak. Grieg and Nordraak were planning to set up a 
Norwegian school of composition, but Nordraak died in 
1866. 

After Nordraak’s death, Grieg returned to Norway. In 
1867, he founded the Norwegian Academy of Music in 
Christiania (now Oslo), the capital of Norway. That year, 
Grieg married his cousin, Nina Hagerup. He wrote many 
songs for her, including “I Love Thee” (1864). 

Grieg lived in Christiania from 1866 to 1874 and be- 
came famous as a composer and conductor. The suc- 
cess of his music brought fame to Norway. In 1874, the 
Norwegian government gave Grieg an annual income 
for life. Grieg settled in a house near Bergen, where he 
devoted the rest of his life to composition. 


John Grierson’s documentary Night Mail was filmed from 
real life. His technique influenced modern film making. 


Grierson, John (1898-1972), was a British director and 
producer of documentary films that influenced the tech- 
niques of modern film production. Grierson believed 
that material filmed from real life, rather than in a studio, 
cond be more effective and convincing than fictional 
um. 

As head of the film unit at the Empire Marketing 
Board, Grierson directed Drifters (1929), a film about the 
North Sea herring-fishing fleet. He went on to produce 
many other documentaries. Grierson helped form the 


Central Film Library, and was director of mass communi- 


cations for UNESCO from 1946 to 1948. A collection of 
a writings was published as Grierson on Documentary 

46). 

Grierson was born at Kilmadock, now in Central Re- 
gion, Scotland, He was educated at Glasgow and Chi- 
cago universities. 

Grievance procedure. See Industrial relations. 
Grieve, C. M. See MacDiarmid, Hugh. 

Griffin was a strange creature of Greek mythology, 
with the head and wings of an eagle and the body of a 
lion. There was a great store of gold in a country called 
Scythia, far to the northeast of Greece, between the land 
of the Hyperboreans and the land of the one-eyed Ari- 
maspians. The griffins guarded the gold from the Ari- 
maspians, who were constantly trying to steal it. 
Griffin, Walter Burley (1876-1937), an American ar- 
chitect, gained worldwide recognition as a town plan- 
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ner with his design for 
Canberra, the capital of 
Australia. In 1911, his plans 
won an international com- 
petition sponsored by the 
Australian government. 
Griffin settled in Australia 
and became director of the 
board controlling Canber- 
ra's development. He re- 
signed in 1921, after many 
disputes, but not before 
completing his plan for 
Canberra. His designs in- 
clude the Capitol Theatre, in Melbourne, the Newman 
College at Melbourne University, and the Sydney sub- 
urb of Castlecrag. He was born in Maywood, Illinois, 
U.S.A. and educated at the University of Illinois. See also 
Canberra. 

Griffith, Arthur (1872-1922), was an Irish journalist 
and politician who, in 1905, founded an organization 
called Sinn Féin, meaning We Ourselves. He believed 
that Ireland could only become independent through 
the efforts of its own 
people. He believed that 
home rule would not be 
achieved by sending Irish 
members to the British Par- 
liament. 

In 1916, he supported 
the Easter Rebellion, a 
week-long armed revolt 
that sought to establish an 
independent Ireland. A 
full-scale guerrilla war fol- 
lowed from 1919 to 1921. 
In this conflict, the rebels 
forced Britain to grant do- 
minion home rule to most 
of Ireland. Under this arrangement, 26 counties became 
the /rish Free State within the British Commonwealth. 
Griffith served briefly as the new state's provisional 
leader before his death in 1922. He was born in Dublin. 

See also Sinn Féin. 

Griffith, D. W. (1875-1948), was a pioneer American 
film director and producer. Between 1908 and 1912, he 
developed basic strategies that helped turn filmmaking 
into a popular narrative art. His principal contributions 
included his skilful methods of editing. His major period 
as a filmmaker extended from 1913 to 1924. 

David Wark Griffith was born near Crestwood, Ken- 
tucky. He acted in stage plays and managed stage com- 
panies before entering the film industry in 1908. Grif- 
fith’s most famous film was the historical spectacle The 
Birth of a Nation (1915), which deals with the American 
Civil War and the rise of the Ku Klux Klan. His next film, 
Intolerance (1916), was a lengthy epic covering four his- 
torical periods. It offered even more spectacle, but was 
less successful with audiences than The Birth of a Na- 
tion. Griffith's other major silent films include Broken 
Blossoms (1919), Way Down East (1920), Orphans of the 
Storm (1921), and Isnt Life Wonderful? (1924). Griffith di- 
rected two sound films, Abraham Lincoln (1930) and The 


Struggle (1931). 


Walter Burley Griffin 


Arthur Griffith 
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Griffith, Sir Samuel 
Walker (1845-1920), was 
premier of Queensland, 
Australia, twice between 
1883 and 1893. He was also 
the first chief justice of the 
High Court of Australia, 
serving from 1903 to 1918. 
As premier, he passed an 
act forbidding the recruit- 
ment of kanakas (people of 
the South Pacific islands) as 
labourers for sugar planta- 
tions. He was born at Mer- 
thyr Tydfil, in Wales. He 
went to Australia in 1854. In 1871, he entered the 
Queensland parliament. 

Griffith resolutely supported federation : he believed 
that the self-governing colonies should become states 
united by a central administration. In 1883, he opened 
the debate for a federal council and drafted bills for its 
constitution. The council was a legislative body and 
lacked executive powers. 

In 1891, Griffith supervised a private committee that 
drafted a constitution bill for a federated Australia. As 
Queensland's chief justice, Griffith could not take any 
open part in the conference at Adelaide that debated 
the bill in 1897. But he swayed British politicians to fa- 
vour federation. 

See also Federation of Australia. 

Griffon. See Wirehaired pointing griffon. 

Grimaldi, Joseph (1779-1837), was one of the great- 
est British clowns, and had an important influence on 
the development of the pantomime. His biggest success 
was in Charles Dibdin's Mother Goose in 1806. As a re- 
sult of Grimaldi’s popularity, the clown became a more 
important character in pantomime than the harlequin. 

Grimaldi was born in London. His father also was a 
clown. Joseph helped him and made his first public ap- 
pearance when he was only 2 years old. 

See also Pantomime. 

Grimes, Martha (1931- _), is an American author 
famous for detective novels with an English background. 
Her novels feature Inspector Richard Jury of Scotland 
Yard and aristocratic amateur detective Melrose Plant. 
Each novel has a colourful title that is the name of a pub- 
lic house (bar). 

The first Richard Jury novel was The Man with a Load 
of Mischief (1981). Later novels in the series include The 
Old Fox Deceivd (1982), The Anodyne Necklace (1983), 
The Dirty Duck (1984), Jerusalem Inn (1984), Help the 
Poor Struggler (1985), The Deer Leap (1985), / Am the 
Only Running Footman (1986), The Five Bells and Blade- 
bone (1987), The Old Silent (1989), and The Old Con- 
temptibles (1991). Grimes’s first book with an American 
background was The End of the Pier (1992). It concerns a 
small-town police chiefs search for a mass killer. She 
also wrote Send Bygraves (1989), which satirizes the 
classical detective novel. Grimes was born in Pittsburgh, 
Pennsylvania, U.S.A. 

Grimm is the family name of two German brothers, 
Jakob Ludwig Grimm (1785-1863) and Wilhelm Karl 
Grimm (1786-1859). They are scholars known for their 
collection of German fairy tales and for their work in es- 
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Jakob and Wilhelm Grimm collected fairy stories. 


tablishing the German Dictionary. Jakob Grimm is also 
known for his great work, the German Grammar. . 
The Grimms were influenced by the German romantic 
movement (see Romanticism). Their chief area of re- 
search was German antiquity. Living in a time of cultural, 
political, and social change, they hoped that their 
studies might awaken national pride and purpose. 
Jakob studied the historical development of literature, 
law, and language. His work is basic to the study of u 
torical /inguistics (the science of language). In his chie 
work, the German Grammar (1819-1837), he compared 
different Germanic and other European languages and 
stages of language development. One of the main re- 
sults was the set of sound correspondences called 
Grimm's Law (see Linguistics [The comparativists). ih s 
law is basic to the later development of comparative pë 
guistics. Wilhelm was most directly responsible for edi 


P arity 
Joseph Grimaldi was a talented British clown. His pop"! 
gave clowns an important role in pantomimes. 


ing the Fairy Tales (1812, 1815). He also wrote valuable 
introductions to medieval literature, which he edited. 

The work of the brothers on the German Dictionary 
was a pioneer effort that has served as a model for later 
lexicographers (dictionary writers). The Grimms worked 
on it from 1838 until their deaths. It was finally com- 
pleted by scholars in the mid-1900s. 

The Grimms were born in Hanau. They studied law at 
the University of Marburg and came into contact there 
and at Heidelberg with some of the leading romanti- 
cists. They held several positions as librarians and pro- 
fessors in the 1820's and 1830s. In 1840, they became 
members of the Academy of Sciences in Berlin and re- 
ceived professorships at the University of Berlin. Jakob 
also served in several diplomatic positions during his 
life and was a member of the Parliament of Frankfurt in 
1848. The brothers remained in Berlin until their deaths 
and lived and worked together nearly all their lives. 
Grimmelshausen, Hans Jakob Christoffel von 
(16222-1676), was a German author. His novel Simplicius 
Simplicissimus (1668) is one of the major works of Ger- 
man literature. In it, he described the adventures of a 
youth caught in the Thirty Years’ War (1618-1648). The 
youth finally gains peace of soul as a hermit. 

Grimmelshausen was born in Gelnhausen. As a youth, 
he apparently lost his parents in the Thirty Years War 
and was taken from his home as a prisoner. These expe- 
riences seem to have been the beginning of a colourful 
series of adventures which he wove into his many prose 
works. 

See also German literature (Baroque literature). 
Grimm’s Fairy Tales is a famous collection of Ger- 
man folk tales. Most of them were collected by two 
brothers, Jakob and Wilhelm Grimm. The most famous 
tales include “Hansel and Gretel,” “Little Red Riding 


Grimm's tale of “Hansel 
and Gretel’ tells the 
Story of two children 
held captive in a wood 

y a witch. 
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Hood,” “Snow-White,” “Rumpelstiltskin,” “Sleeping 
Beauty,” “Cinderella,” and “Rapunzel” As the Grimms 
knew, some of their stories had been previously pub 
lished, especially in Italy and France. 

Between 1807 and 1814, the Grimms collected the 
tales mainly from friends and acquaintances who lived 
in and around Kassel, Germany. The brothers published 
the tales to preserve work they believed was created by 
the people. They regarded the tales as an expression of 
the spirit of the German people, and they worried that 
fewer and fewer people could tell the tales accurately. 

The Grimms tried to retell the stories faithfully, but 
made changes to suit public taste or their ideas about 
how to tell the tales most effectively. The brothers gath- 
ered many tales themselves, including those stories told 
to them by a woman who came to town to sell garden 
produce. 

The first volume (1812) contained 86 tales. The second 
(1815) contained 70. Jakob spent much time helping Wil- 
helm collect tales for the first volume, but the second 
volume and later editions were largely Wilhelm's work. 
By the last edition of 1857, there were 210 tales. The 
Grimms collected most of the last stories, as well as 
some from the first edition, from printed sources. 

In collecting the tales, the Grimms were influenced by 
the romantic movement in German literature (see Ro- 


The tale of “Cinderella” is one of the best-known tales col- 
lected by the Grimms. 


manticism). German romanticism expressed itself in 
many ways, but it dealt chiefly with German history and 
mythology, nature, fantasy, and the supernatural. All 
these elements appear in Grimm's Fairy Tales. 
Grimond, Lord (1913-1993), was a British politician. 
As Jo Grimond, he led the Liberal Party from 1956 to 
1967 and again from May 1976 to July 1976. He was 
elected MP for Orkney and Shetland in 1950. He was Lib- 
eral whip from 1950 to 1956. In 1961, he became a privy 
councillor, He became a life peer, with the title Baron 


Grimond, in July 1983. 
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Great Grimsby, near the mouth of the River Humber, has a busy port that handles much of the 
United Kingdom's fishing catch. Trains carry the fish to all parts of the country. 


Born at St. Andrews in Fife Region, Scotland, Joseph 
Grimond was educated at Eton College and Balliol Col- 
lege, Oxford, where he took first class honours in poli- 
tics, philosophy, and economics. He qualified as a bar- 
rister in 1937. He married Laura Bonham Carter, the 
daughter of Lady Asquith. After serving with the Fife and 
Forfar Yeomanry in World War II, he worked with 
United Nations Relief and Rehabilitation Association in 
postwar reconstruction. He was secretary to the Na- 
tional Trust for Scotland until 1949, 

Grimsby, Great (pop. 88,900), is a town on Humber- 
side, England. It lies near the mouth of the River Hum- 
ber, about 65 kilometres northeast of the city of Lincoln. 
For many years, Great Grimsby has had a vital fishing 
port. Recently, it has become better known for the fro- 
zen-food trade, claiming to be Europe's largest cold- 
storage centre. Other industries in the region include 
production of chemicals, particularly titanium oxide. St. 
James's Parish Church in Great Grimsby was built in the 
early 1200s. 

See also Humberside. 

Grinding and polishing are two important manu- 
facturing processes. Grinding uses abrasives to remove 
material, and polishing uses them to smooth surfaces. 
Grinding probably ranks as the earliest of all manufac- 
turing processes. Its use goes back to prehistoric times, 
when ancient people shaped stone tools by rubbing 
them against hard, abrasive stones or other kinds of 
abrasive materials. 


Grinding 


Grinding tools. Most grinding is done by abrasive 
wheels that rotate at high speed, or by power-driven 
cloth or paper belts coated with an abrasive. with 

Grinding wheels are available in many sizes and W 
a wide range of abrasive grains from coarse to fine. 
Manufacturers use coarse wheels for rough grinding: 
medium wheels for general sharpening and grinding 
and fine wheels for finished grinding on products W 
must have an extremely smooth surface. s 

The most common abrasives are silicon carbide, r: 
for grinding hard brittle materials such as cast irona 
aluminium oxide, a tougher abrasive used for too s 
and wrought iron. Various cementing materials bon 
the abrasive grains together into a wheel. In most : 
wheels, the bonding material is clay. The clay is mix a 
with the abrasive grains and heated so that it becsi it 
glasslike. Water and high temperatures do not a 
Sometimes a silicate such as common water glass 's 
dium silicate) bonds grinding wheels. Plastic resin É 
bonds are also used. These vary from hard to soft “a 
cording to use. Thin grinding wheels used for spe id 
jobs sometimes have rubber as the bonding moa a 

Grinding belts use the same abrasives as whee!s, 
well as such natural abrasives as crushed garnet ani 
flint. Belts grind metals, glass, and ceramics. ds in- 

Grinding methods. The chief grinding methods in- 
clude (1) offhand grinding, (2) surface grinding, | 


used 


Polishing machines, such as the one shown above, have an 
abrasive belt that buffs jewellery, silverware, and other objects. 


Grinding machines perform such operations as shaping and 
sharpening. This worker uses a machine with a rotating wheel. 


drical grinding, and (4) abrasive wheel cutting. Each 
method produces a different result. 

Offhand grinding is the simplest method of grinding. 
The worker holds the material against the rotating 
wheel or belt. If the work is too large to be held conven- 
iently, the worker may hold a small motor-driven 
grinder and leave the material stationary. Manufacturers 
use offhand grinding chiefly to sharpen hand tools such 
as chisels, knives, and drills, and to remove roughness 
and projections from metal castings. 

Surface grinding produces a smooth, accurate flat 
surface on machine parts, tools, and dies, Surface grind- 
ing machines may have the axis of the wheel either hori- 
zontal or vertical to the surface of the work. 

In the horizontal type of surface grinder, the work is 
attached to a table that moves back and forth at a right 
angle to the axis of the wheel. The work is advanced 
across the wheel automatically or by the operator until 
the entire surface has been covered. 

The vertical type of surface grinder uses a cup- 
shaped wheel. These machines often have a large, rotat- 
ing table to which the work is attached. The table rotates 
slowly so that the finished work may be removed and 
the new work attached in a single continuous operation. 
This saves the time necessary to remove the work, repo- 
Sition it, and then fasten it down again. 

Cylindrical grinding is used to finish accurately the 
Outer surface of shafts, pistons, and other cylindrical 
Machine parts. This is called external grinding. Manufac- 
turers also use internal cylindrical grinding to finish 
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such parts as the insides of car cylinders and machine 
bearings. Cylindrical grinding can be done on a lathe or 
a special grinding machine. 

Manufacturers use special grinding machines to 
grind the screw threads on hardened steel bolts, or on 
parts where the thread must be finely finished and accu- 
rately formed. Other special grinding machines finish 
the shape of gear teeth after the gears have been hard- 
ened. Grinding wheels are usually used for cylindrical 
grinding. But manufacturers sometimes use grinding 
belts on various types of work that do not require great 
accuracy. 

Abrasive wheel cutting uses a narrow grinding 
wheel, usually bonded with rubber. The wheel rotates at 
a high speed. To keep the work and the tool cool, they 
are flooded with a liquid. Abrasive wheels do fast, 
smooth work in cutting steel shafts and bars. 


Polishing 


Polishing is usually done with wheels made of cloth, 
felt, or leather coated with a fine abrasive such as a fine 
grade of silicon carbide or aluminium oxide. For finer 
work, wheels that are coated with jewellers’ rouge, a 
fine ferric-oxide powder, or tripoli, a type of silica, may 
be used. 

In some polishing, manufacturers use abrasive belts. 
They may also use a special polishing wheel made of 
soft rubber with abrasive grains moulded in it. The rub- 
ber wears away just fast enough to prevent the wheel 
from becoming clogged or glazed on the surface. Most 
polishing, or buffing, on irregularly shaped pieces is 
done by hand. But, for large-scale operations such as 
finishing stainless-steel sheets, manufacturers use large, 
high-speed machines. 

See also Machine tool (Abrasive processes); Whet- 
stone. 

Grippe. See Influenza. 

Gris, Juan (1887-1927), a Spanish-born painter, made 
important contributions to the modern style of painting 
called cubism. The objects in his paintings and collages 
are more clearly defined and richly coloured than those 
in the works of the earlier cubists Pablo Picasso and 
Georges Braque. His attention to the object in his com- 
positions and more typically Spanish hues link his work 
to the Spanish still-life tradition. Gris once called his 
work “flat, coloured architecture.” His version of cubism 
became known as synthetic cubism. For examples of his 
work, see Painting and Cubism. 

Gris was born in Madrid. His real name was José Vic- 
toriano Gonzalez. He began drawing in 1904 and in 1906 
he moved to Paris, where he met Picasso and Braque. 
Gris was greatly influenced by their styles. The Ameri- 
can writer Gertrude Stein was among the first to praise 
his work, and she later helped support him. 

Grison is the name of two species of furry, weasellike 
animals that live in Central and South America. The 
greater grison is greyish or greyish-brown and meas- 
ures about 70 centimetres long. The little grison is 
smaller and has yellowish or brownish fur. Both species 
have black underparts. A whitish stripe runs across the 
forehead and down the neck on both sides. 

Grisons live in forests and open country. They build 
dens under tree roots or rocks, in hollow logs, or in the 
burrows of other animals. Grisons eat mice and other 
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The little grison has a whitish stripe that runs across its fore- 
head and down its neck. It lives in forests and open areas. 


rodents, and insects, snakes, and birds. The female gri- 
son gives birth to two to four young. 

Scientific classification. Grisons belong to the weasel fam- 
ily, Mustelidae. The greater grison is Galictis vittata. The little 
grison is G. cuja. 

Grizzly bear is a large, powerful bear of western 
North America. Grizzly bears live chiefly in Alaska and 
western Canada. In addition, small numbers of grizzlies 
are found in the states of Idaho, Montana, Washington, 
and Wyoming. Grizzlies belong to a species of bears 
called big brown bears. A hump on the shoulders of big 
brown bears distinguishes them from other bears. Sev- 
eral other subspecies of big brown bears, including Ko- 
diak bears, are sometimes called grizzlies. 

Adult grizzly bears measure from 1.8 to 2.5 metres 
long. Most adult males weigh 180 to 230 kilograms. 
Most adult females weigh 160 to 180 kilograms. Grizzly 
bears have thick, woolly underfur that ranges in colour 
from light tan to almost black. Grizzlies also have coarse 
white- or silver-tipped outer hairs, giving them a griz- 
zled (greyish) appearance. 

Grizzly bears feed on land animals, fish, berries, 
grasses, leaves, and roots. During the summer and au- 
tumn, a grizzly may eat 40 kilograms of food per day. 

During the winter, grizzly bears live in dens. Some 
grizzlies make their dens in caves or other natural shel- 
ters. In the den, the female grizzly normally gives birth 
to one or two cubs. The cubs stay with the mother for 
1} to 34 years. Grizzlies fiercely protect themselves, 
their young, and their food. 

Most grizzly bears avoid contact with people. But 
grizzlies sometimes damage cabins and campsites or 
prey on livestock. On rare occasions, they may attack 
people, and some people have been killed by grizzlies. 

Over the years, people have destroyed much of the 
grizzly bear's natural habitat by clearing land for settle- 
ments and other purposes. Today, the grizzly is a sub- 
ject of controversy. Many people regard the grizzly as a 


symbol of the wild. They feel that the bear and its habitat 


should be protected. However, concern over the ani- 
mal's habitat obstructs housing, agricultural, and indus- 
trial development in some areas. The United States gov- 
ernment classifies the grizzly as a threatened species in 
every state except Alaska. 

Scientific classification. The grizzly bear belongs to the 
family Ursidae. It is Ursus arctos horribilis. 


See also Bear (Kinds of bears; picture). 


Groat was a British silver coin worth 4 old pennies (14 
pence). The first groats were minted in 1279. They 
proved unpopular and were not minted again until 1351, 
A half-groat was introduced at this time. Both coins 
were issued until the late 1700's. Groats were minted 
again from 1836 to 1856, and special groats are still 
minted as Maundy money (see Maundy money). 

The name groat comes from the word grote (thick) in 
Middle English. The first groats were thick coins. 
Grofé, Ferde (1892-1972), was an American composer 
and arranger. Most of his compositions are orchestral 
works that portray the natural beauty of the United 
States or scenes from American life. Grofé’s best-known 
work is The Grand Canyon Suite (1931), especially the 
third section, “On the Trail.” Grofé’s other compositions 
include The Hudson River Suite (1956), Niagara Falls 
Suite (1960), and World's Fair Suite (1963). In some 
works, Grofé experimented with nonmusical sounds to 
create added realism. For example, Symphony in Steel 
(1934) includes the sounds of a locomotive bell anda 
pneumatic drill. 

Ferdinand Rudolph von Grofé was born in New York 
City. From 1917 to 1933, he was the chief arranger for 
Paul Whiteman’s band. Grofé arranged George Gersh- 
win's Rhapsody in Blue (1924), which Whiteman had 
commissioned for the band. Grofé’s arrangement con- 


jrizzlies may 
live in parts 


A massive grizzly bear rises up on its hind legs. C 
grow to a length of up to 2.5 metres. Grizzly bears 
western North America. 


tributed greatly to the success of the work. Grofé ar- 
ranged music to fit the talents of various musicians in 
the Whiteman band, including the cornetist Bix Beider- 
becke and the saxophonist Frankie Trumbauer. 
Gromyko, Andrei Andreyevich (1909-1989), was 
an important official of the former Soviet Union for 
many years. He served as the country's foreign minister 
from 1957 to 1985. In 1985, he was replaced as foreign 
minister and appointed chairman of the Presidium of the 
Supreme Soviet (often called the president of the Soviet 
Union), which was then a largely ceremonial post. In 
1973, Gromyko had become a member of the Politburo, 
the policymaking body of the Soviet Communist Party. 
He retired from his posts in 1988. 

Gromyko, the son of peasant parents, was born near 
Minsk, Belarus. He joined the Soviet diplomatic service 
in 1939. He was Soviet ambassador to the United States 
from 1943 to 1946. In 1944, he was head of the Soviet 
delegation to the Dumbarton Oaks Conference in Wash- 
ington, D.C, that helped create the United Nations (UN). 
Starting in 1946, he was chief Soviet delegate at the UN 
and at many international conferences. He became 
known for his bitter opposition to the Western powers. 
From June 1952 to May 1953 he served as ambassador to 
Great Britain. He was deputy foreign minister from 1947 
to 1952 and from 1953 to 1957. 

As foreign minister, Gromyko went with Premier 
Nikita S. Khrushchev to the United States in 1959. In 
1961, he took part in a meeting between Khrushchev 
and President John F. Kennedy in Vienna, Austria. Gro- 
myko led the Soviet negotiating team that arranged a 
partial nuclear test ban treaty with Great Britain and the 
United States in Moscow in 1963. 

Groote Eylandt is an island in the Gulf of Carpentaria, 
in northern Australia. It is about 64 kilometres long and 
48 kilometres wide. It has a number of well-wooded 
hills, including Central Hill, which rises to a height of 
183 metres above sea level. The island is an Aboriginal 
reserve. It has two mission stations. The Church Mis- 
sionary Society runs one of the stations. Manganese ore 
Is mined on the island. 

_The island's name means big island in Dutch and was 
given by Abel Tasman, the Dutch navigator, as he 
Passed between the Australian mainland and Groote Ey- 
landt during his voyage of 1644. 

Gropius, Walter (1883-1969), was a German architect. 
He had great influence on modern architecture, both as 
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A Gropius building de- 
signed in the International 
Style houses the offices of 
The Architects Collaborative 
(TAQ in Cambridge, Massa- 
chusetts, U.S.A. Gropius 
helped form TAC in 1946, He 
believed that architecture 
should be a collaboration 
among architects, designers, 
and other specialists 


an architect and an educator. Gropius is perhaps best 
known as the founder of the famous Bauhaus school of 
design in Germany. 

Gropius was born in Berlin. From 1908 to 1910, he 
was the chief assistant to the German architect Peter 
Behrens. Gropius collaborated with Adolf Meyer in de- 
signing the factory for the Fagus Works in Alfeld in 1910 
and 1911, and a model factory for an exhibition in Co- 
logne in 1914. Both buildings were built largely of glass 
and steel, materials often interpreted as symbolizing the 
qualities of modern industrial civilization. 

In 1919, Gropius founded the Bauhaus in Weimar. He 
appointed outstanding painters, sculptors, architects, 
and designers to the faculty. They included Wassily 
Kandinsky, Paul Klee, László Moholy-Nagy, and Oskar 
Schlemmer. Gropius designed the new buildings for the 
school when it moved to Dessau in 1925. These build- 
ings were noted for their asymmetrical organization of 
cubic shapes and use of the transparent and reflective 
qualities of glass. See Bauhaus. 

In 1928, Gropius resigned as Bauhaus director and re- 
turned to private practice in Berlin. He fled to England in 
1934 after the Nazis took power in Germany. He settled 
in the United States in 1937 and was chairman of the De- 
partment of Architecture at Harvard University from 
1938 to 1952. Through this position, Gropius spread 
many theories of modern European architecture 
throughout the United States. 

Gropius believed in designing buildings by collabo- 
rating with other architects and designers. In 1946, he 
and several of his former students formed The Archi- 
tects Collaborative (TAC). As its first major project, the 
group designed the Graduate Center at Harvard in 1948. 
TAC also designed the Pan Am Building in New York 
City in 1958, the United States Embassy in Athens in 
1959, the Kennedy Federal Building in Boston in 1961, 
and the Rosenthal China Factory in Selb, Germany, in 
1965. 

See also Furniture (The Bauhaus). 

Grosbeak is any one of several handsome perching 
birds that belong to the finch family. These birds have 
strong beaks, which they use for cracking seeds. 

The rose-breasted grosbeak spends the summer in 
the eastern United States and southern Canada. It 
spends the winter in South America. The male is black 
and white with a rose-red blotch on the breast. It has a 


large, blunt, yellow bill. 
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The rose-breasted grosbeak has a strong, blunt beak for 
crushing seeds and insects. It belongs to the finch family. 


The black-headed grosbeak is a western species. The 
blue grosbeak lives in the southern United States, The 
evening grosbeak of central North America has a yellow 
body and black-and-white wings. It got its name from 
the false belief that it sings only in the evening. The pine’ 
grosbeak of Canada has rose-red and grey plumage. 

Scientific classification. Grosbeaks belong to the finch fam- 
ily, Fringillidae. The rose-breasted grosbeak is Pheucticus lu- 
dovicianus, the black-headed grosbeak is P. melanocephalus, 
the blue grosbeak is Guiraca caerulea, the evening grosbeak is 


Hesperiphona vespertina, and the pine grosbeak is Pinicola enu- 
cleator. 


See also Finch. 
Grose, Francis (1758?-1814), a British soldier, was ap- 
pointed lieutenant governor of New South Wales, in 
Australia, and commandant of the New South Wales 
Corps in 1789. After Arthur Phillip, the first governor of 
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New South Wales, left Sydney in 1792, Grose controlled 
the settlement for two years. He granted land to the offi- 
cers and persuaded them to work their land with con- 
vict labour. Grose was born in Croydon, Surrey, Eng- 
land. 

Gross domestic product (GDP) is the value of all 
goods and services produced in a country during a 
given period. It is one of the most widely used measures 
of a nation’s total economic performance in a single 
year. 

Measuring the GDP. One way to determine the GDP 
is to add up the sum of spending on four kinds of goods 
and services in any year. 

(1) Personal consumption expenditures include pri- 
vate spending on durable goods, such as cars and 
household appliances; nondurable goods, such as food 
and clothing; and services, such as haircuts and cinema 
tickets. 

(2) Private investment expenditures include spending 
by business companies for new buildings, machinery, 
and tools. They also include spending for goods to be 
stored for future sale. 

(3) Government purchases of goods and services in- 
clude spending for new roads, railways, armaments, and 
the wages of teachers, fire fighters, and government 
employees. 

(4) Net exports represent the value of domestically 
produced goods and services sold abroad, less the 
value of goods and services purchased from abroad 
during the same period. 

Real GDP. A nation may produce the same amount of 
goods and services this year as it did last year. Yet this 
year's GDP may be 5 per cent higher than last year's. 
Such a situation would occur if prices of goods and x 
services had risen by an average of 5 per cent. To adjust 
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for such price changes, economists measure the GDP in 
constant prices. They determine what each year's GDP 
would be if a nation’s currency was worth as much dur- 
ing the current year as in a certain previous year, called 
the base year. In other words, they calculate the value of 
each year’s production in terms of the base year's prices. 
For example, between 1980 and 1990, a country’s pro- 


duction in current prices might have risen by 110 per 
cent; but if allowance is made for the change in prices, 
in constant prices the increase may be only 30 per cent 


since 1980. When GDP measured in current prices is di- 
vided by GDP in constant prices, the result is an index of 
inflation called the GDP deflator. 

Interpreting the GDP. GDP figures, though only esti- 
mates, are useful. Business people, economists, and 
government officials study them to help determine how 
fast the economy is growing and which parts of it are 
doing best. The figures also show how the economic 
performance of one country compares with that of other 
nations. 

There are many different reasons a countrys GDP may 
not grow fast. An economy which depends heavily on 
agriculture, such as that of India, only needs a bad 
drought to slow down its overall economic growth. A 
country which depends on selling its products abroad 
will suffer badly if world trading conditions are very bad 
one year. Inflation or an inefficient workforce may also 
prevent GDP rising as fast as it should. 

The United States has long had the highest GDP of 
any country, but it no longer has the highest GDP per 
capita (for each person). The GDP per capita can be de- 
termined by dividing the total GDP by the nation’s popu- 
lation. In addition, the United States no longer has the 
fastest-growing GDP. The GDP in constant prices has 
doubled about once every 20 years since 1900. But this 
growth has been uneven. A severe decline occurred 
during the early 1930s, and a sharp rise took place dur- 
ing World War Il (1939-1945). The GDP of the United 
States has risen almost every year since 1950, but the 
growth rate has varied. 

GDP figures do not tell everything about a nation’s 
economy. For example, they tell little about the well- 
being of individuals and families. Even the GDP per cap- 
ita does not tell who uses various goods and services. It 
cannot show, for example, how much of the GDP goes 
to the poorest 20 per cent of the population and how 
much goes to the wealthiest 20 per cent. In countries 
where GDP per capita is very low, there may be some 
extremely rich people. In countries where GDP is very 
high, there may be some very poor people. Also, GDP 
gives no indication of the buying power in individual 
countries. In the United Kingdom, for example, the price 
of a car would buy at least one house in India. GDP per 
capita also does not tell anything about the quality ofa 
Country's goods and services. 

GDP excludes production by facilities that are owned 

y a nation’s citizens if the facilities are in another coun- 
try, and it includes production by foreign-owned facili- 
ties within the country. Some economists believe an- 
other figure, the gross national product (GNP), is a better 
Measure than GDP. GNP includes all production by a na- 
tion's firms regardless of the firms’ location and does 
Not include production by foreign-owned facilities 
Within the country. 
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Communist countries, in which the government con- 
trols the economy, use a figure called net material prod- 
uct (NMP). NMP shows the total value of goods pro- 
duced and of services used in manufacturing the goods 
in a year. It does not include financial, governmental, 
personal, and many other services. 

See also Inflation; National debt; National income; 
Standard of living (table). 

Gross national product (GNP). See Gross domes- 
tic product (GDP). 

Grossmith, George (1847-1912), was a British enter- 
tainer famous for his songs and sketches at the piano. 
His songs include “You Should See Me Dance the 
Polka.” He wrote most of his material himself. He toured 
Britain frequently and visited the United States. He was 
the coauthor, with his brother Weedon, of the humor- 
ous book Diary of a Nobody (1892). Grossmith was born 
in London. Before becoming a pianist, he appeared in 
Gilbert and Sullivan operas at the Savoy Theatre, Lon- 
don. He also wrote two volumes of autobiography. 
Grosz, George (1893-1959), a German painter, became 
famous in the 1920s for his biting satires of the military 
and wealthy classes, and for drawings criticizing the 
moral collapse of society after World War | (1914-1918). 
For a time in the 1930s, his paintings became less 
gloomy, but he usually painted works on social evil and 
war. Grosz was born in Berlin. Disturbed by the trend to- 
ward fascism, he moved from Germany to New York 
City in 1933. He became a United States citizen in 1938. 


Watercolour and collage (1920); The Museum of Modern Art, New York City 

i iri i ife in the 
George Grosz painted satirical pictures of German lifeint 
1920's and 1930s. The Engineer Hearttield, above, is his satire on 
the inhuman, machinelike qualities he saw in Germans. 
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Grotius, Hugo (1583-1645), a Dutch lawyer, theolo- 
gian, statesman, and poet, is considered the founder of 
international law. He wrote On the Law of War and 
Peace (1625), Born Huig de Groot in Delft, the Nether- 
lands, he graduated from the University of Leiden at 15. 
He became chief magistrate of Rotterdam in 1613. Gro- 
tius was condemned to life imprisonment in 1619 for 
opposing strict Calvinism. His wife helped him to es- 


cape. From 1635 to 1645, he served as Swedish ambassa- 


dor to France. 

See also International law (In early days); Peace 

(From the 1400's to the 1700s). 

Ground, in electricity. See Earth. 

Ground hog. See Woodchuck. 

Ground sloth is a huge, extinct animal of the sloth 
family. The largest ground sloth was about 6 metres 
long, and as large as an elephant. It had huge bones, 
heavy back legs, and a strong tail. This indicates that the 
ground sloth must have been able to stand on its hind 
legs to reach high branches and leaves. It ate only 
plants. Unlike present-day sloths, the ground sloth did 
not climb trees. 

The front feet of the ground sloth had long claws 
placed so that the animal must have walked on its 
knuckles, with only the outer edge of the foot resting on 
the ground. The ancestors of the ground sloths lived in 
trees and used their hooked claws to hang from the 
branches. 

Ground sloths originally lived in South America. But 
during the Ice Age, some of these animals also lived in 
what is now Central America, along with prehistoric 
people. 

Scientific classification. The giant ground sloth belonged 
to the ground sloth family, Megatheriidae. It made up the genus 


Megatherium. 

See also Sloth. 
Ground squirrel is any member of the squirrel fam- 
ily that burrows underground to build its nest. Ground 
squirrels live in deserts, meadows, mountains, grass- 


African ground squirrels nest in colonie 


s, often in dry areas 
such as the Kalahari Desert. 


Hairy ground sloths lived about 1 million years ago. These 
huge animals, as large as present-day elephants, roamed over 
what is now North and South America. 


lands, and other areas. They are found in Africa, Asia, 
and North America. African ground squirrels live in col 
onies, often with other animals such as meerkats. North 
America has a large number of species of ground squit- 
rels, the best known of which include chipmunks, mar- 
mots, prairie dogs, and woodchucks. Other common 
North American species include the Richardson's 
ground squirrel, and the thirteen-lined ground squirrel. 

Ground squirrels vary in length from about 20 to 70 
centimetres, including the tail. Their fur is black, brown, 
grey, red, or white, and some species have spots or 
stripes. 

Ground squirrels are active only during the day, They 
eat a variety of grasses, seeds, and insects. Badgers coy 
otes, eagles, foxes, hawks, and jackals are their main en 


jons 


The thirteen-lined ground squirrel lives in grassland reg 
of central North America. 


emies. Most kinds of ground squirrels hibernate during 
the autumn and winter. A female ground squirrel may 
give birth to 4 to 12 young every spring. 

Scientific classification. Ground squirrels belong to the 
squirrel family, Sciuridae. 

See also Chipmunk; Marmot; Prairie dog; Squirrel; 
Woodchuck. 

Ground water is water beneath the surface of the 
earth. It is the source of water for wells and many 
springs. Ground water provides fresh water in many 
areas of the world. 

Ground water accumulates chiefly from rain that fil- 
ters through the soil. It also collects from water that 
seeps into the ground from lakes and ponds. The water 
settles into the pores and cracks of underground rocks 
and into the spaces between grains of sand and pieces 
of gravel. A layer or bed of such porous materials that 
yields useful amounts of ground water is called an aqui- 
fer. Wells are drilled down to aquifers to draw ground 
water to the surface. 

The level of ground water, called the water table, 
drops when more water is withdrawn than can be re- 
placed naturally. In some areas that have large popula- 
tions or little rainfall, the ground water supply may have 
to be recharged (replenished) artificially. For example, 
water can be returned to the earth through special re- 
charge wells, or ditches may be dug to allow surplus 
water to seep into the ground. However, many regions 
of the world are using up the ground water faster than 
aquifers are being recharged. This lowering of the water 
table causes special problems in coastal areas, because 
salt water from the ocean enters reservoirs of ground 
water. 

Pollution of ground water is a serious problem, espe- 
cially near cities and industrial sites. Pollutants that seep 
into the ground result from contaminated surface water, 
leaks from sewer pipes and septic tanks, and oil and 
chemical spills. Ground water may also be polluted by 
chemical fertilizers and buried radioactive wastes. 

See also Artesian well; Hydrology; Spring; Well. 
Groundnut. See Peanut. 

Groundsel, or common groundsel, is a common 
weed of the daisy family. The plant grew originally in 
Asia and Europe, but has spread to many other parts of 
the world. 

Common groundsels are small annual plants that may 
grow up to 30 centimetres tall. They have green leaves 
with irregularly toothed lobes. In some plants, the 
leaves bear white, cotton-like hairs. Small yellow flowers 
grow in clusters at the ends of short stalks. The plants 
produce fruit in great abundance. When the scattered 
fruit sprout, new mature plants grow and bear fruit in as 
little as five weeks. There may be two or three genera- 
tions of plants in one season. There would be 1,000 mil- 
lion new plants by the end of the third generation if all 
the seedlings of a single plant were to survive. Ground- 
sel seedlings can easily smother neglected garden 
plants. 

Relations of the common groundsel include ragworts 
and the giant groundsels of the mountains of tropical 

rica. 

Scientific classification. The common groundsel belongs 


othe daisy family, Compositae (Asteraceae). It is Senecio vul- 
ris. 
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Group dynamics includes the forces that work on 
any group of people and determine what it does. The 
group may be a club, a business organization, an army, 
or even an entire nation. 

Before 1900, scientists knew little about the forces at 
work in groups of people. Then sociologists, and later 
psychologists, anthropologists, political scientists, and 
educators began using the tools of science to probe the 
mysteries of group life. Beginning in the 1930s, group 
dynamics became a recognized field of study for schol- 
ars working in the social sciences. Several universities 
have established special research groups to study 
group dynamics. 

A large body of knowledge has been built up about 
group dynamics. This knowledge has shed light on such 
aspects of group life as the nature and requirements of 
leadership, the different roles of members of a group, 
friendship or attraction in groups, and the process of 
making decisions in a group. The research also has pro- 
vided information on communications and relationships 
among members in a group, and the hidden forces that 
influence what people do in groups. This basic research 
has led to new ideas about what brings about high mo- 
rale and effective action in groups. 

Attempts have been made to translate the findings of 
basic research in group dynamics into practical princi- 
ples and techniques. This applied group dynamics has 
led to the development of new training programmes for 
group members and leaders. For example, one such 
programme involves people living together for a few 
days to several weeks. The people observe their own 
behaviour and gain new insights about how their ac- 
tions affect others. 

Much of the money used to finance research in group 
dynamics comes from industry, government, and na- 
tional voluntary organizations. These organizations are 
using applied group dynamics in improving leadership 
and group operation. 

See also Collective behaviour; Morale; Social psy- 
chology. 

Group of Seven was a group of seven Canadian art- 
ists who painted in the early 1900's. The group, based in 
Toronto, developed a distinctively Canadian style of 
painting. These artists expressed their love of Canada in 
large, bold paintings of landscapes. The paintings were 
at first criticized for their bright colours and flat, unreal- 
istic style. However, the group’s paintings later became 
some of the most beloved art works in Canada. 

The original members of the Group of Seven were 
Franklin Carmichael, Lawren Harris, Alexander Y. Jack- 
son, Franz Johnston, Arthur Lismer, J. E. H. MacDonald, 
and Fred Varley. An eighth artist, Tom Thomson, is con- 
sidered one of the group, though he died in 1917, three 
years before its first exhibition. The members of the 
group plus Thomson took sketching trips together as 
early as 1912. All the members painted landscapes. Jack- 
son and MacDonald painted mainly scenes of the Cana- 
dian wilderness. In addition to landscapes, Varley 
painted portraits and Harris painted street scenes. Dur- 
ing the 1930's, Harris developed an abstract style. 

Johnston left the Group of Seven in 1922. Three other 
artists—Alfred Joseph Casson, L. L. FitzGerald, and Edwin 
Holgate—later adopted the style of the group. The final 
exhibition given by the Group of Seven took place in 
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The Elements by J. E. H. Mac- 
Donald shows a storm form- 
ing over Georgian Bay in On- 
tario, Canada. Like other 
members of the Group of 
Seven, MacDonald painted 
dramatic scenes of the Cana- 


dian wilderness, emphasizing 
brilliant colours and bold pat- 
terns. 


Oil painting on wood (1916); Art Gallery of Ontario, Canada 


1931. In 1933, the group gained additional members and 
changed its name to the Canadian Group of Painters. 
See also Canada (Arts); Jackson, Alexander Y.; Thom- 
son, Tom. 
Group therapy. See Psychotherapy. 
Grouper, also known as groper, is a type of ocean fish 
that lives in warm and temperate seas, mostly around 
rocky shores and coral reefs. Groupers often live around 
the entrances to underwater caves. All groupers are 
heavy bodied and have large mouths. They feed on fish 
and marine animals and swallow them whole. In colour, 
groupers resemble the corals and algae among which 
they live. They can change their colours quickly. All 
groupers are born as females and later change into 
males. 


The garrupa, or groper, from the Indo-Pacific region 


The red grouper lives along the coast of the Atlantic Ocean. It 
can change its colour to match the rocks and coral reefs in its 
surroundings. Like other groupers, it has a large mouth. 


is one of the largest groupers, weighing up to 275 ii 
grams. It has a reputation for being a dangerous fis al 
tacking divers. The coral trout is also widespread in ; 
Indo-Pacific waters. It is about 45 centimetres long ie 
a bright red back, and is covered with black-edged, 
spots. The red grouper lives along the Atlantic Coas 
from Massachusetts, U.S.A., to Brazil. í 

Groupers are valued as food. However, the flesh a 
some large groupers is poisoned with a substance 
may cause a serious illness called c/guatera. 


Scientific classification. Groupers belong to the sea ver 
family, Serranidae. The garrupa is Epinephalus Janceoistin 
coral trout is Cephalopholis miniatus, and the red group 
Epinephalus morio. 


See also Fish (picture: Fish of coral reefs); Jonnen 
Grouse is a bird that lives in the Northern Hemaii e 
It is somewhat like domestic fowl. There are severi 
cies of grouse that live in forest, moorland, and gra 
land areas. f for- 

The European b/ack grouse lives on the edge 0 ka 
ested areas. The male bird, known as a blackcock, 
glossy blue-black plumage with red wattles over t use 
eyes. Its tail has a distinctive lyre shape The red gm 
of Scotland lives on moorland areas where it fee ithe 
mainly on heather. It is considered a subspecies i 
European willow grouse. North American grouse 
clude the spruce grouse, which lives in noriet inhab- 
erous forests, and the sharp-tailed grouse, whic dthe 
its more open woodland and scrub in Canada an 
northwestern United States. h 

appearance. A grouse has dull bay” 
and grows to about the size of a large chicken. Li ve the 
fowl, it has four toes, with the hind one raised —_ 
ground. Feathers hide its nostrils. These birds oe legs 
live in high or northern places. Feathers cover the © 
of most species to keep them from freezing 


ers, 


The male black grouse fans out its lyre-shaped tale during its 
impressive courtship display. 


Habits. During the mating season, the males court 
the hens with a kind of dance, showing their plumage 
and making strange calls. The males fight each other 
fiercely. These courtship displays are held on special 
areas called /eks that are used year after year. Grouse 
build their nests on the ground in well-hidden places. 
The hens usually lay 10 to 15 eggs of buff colour with 
brown dots. The chicks leave the nest almost as soon as 
they hatch. When danger threatens, the mother gives a 
sharp call that warns the chicks. The chicks then become 
perfectly still. The colour of their feathers helps them 
blend into the background and thus hide from enemies. 
A flock of grouse is called a covey. 

Grouse eat insects and berries in summer. In the au- 
tumn, they may visit grain fields for the seeds, and in 
winter they live on catkins, leaves, and buds. In Europe 
and North America, grouse increase and grow scarce 
over 9- to 11-year periods. Hunters consider grouse 
good game birds because the birds show intelligence in 
escaping when they are being hunted. 


a 


The Spruce grouse has barred, brownish plumage that cam- 
Ouflages it against the dappled light of the forest floor. 
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Scientific classification. Grouse belong to the family 
Tetraonidae. The black grouse is Lyrurus tetrix, the red grouse is 
Lagopus lagopus scoticus, the spruce grouse is Dendragapus 
canner and the sharp-tailed grouse is Pedioectes phasianel- 
lus. 


See also Partridge; Prairie chicken; Ptarmigan; 
Quail; Ruffed grouse. 
Grove, Sir George (1820-1900), was a distinguished 
British writer on music. His best-known work is Grove’s 
Dictionary of Music and Musicians, still widely used as a 
reference work. He was also a fine engineer, supervis- 
ing the construction of lighthouses in the West Indies 
and bridges in the United Kingdom. He also became an 
authority on Biblical research. Grove was born in Lon- 
don. He was the first director of the Royal College of 
Music, in London. 
Groves, Sir Charles (1915-1992), was an internation- 
ally acclaimed British conductor. He established his rep- 
utation as musical director and resident conductor of 
the Royal Liverpool Philharmonic Orchestra from 1963 
to 1977. Groves also distinguished himself as an opera 
conductor. He worked with the Welsh National Opera 
from 1961 to 1963 and with the English National Opera 
in 1978 and 1979. He was associate conductor of the 
Royal Philharmonic Orchestra, in London, from 1967 to 
1992. Charles Barnard Groves was born in London. He 
studied at the Royal College of Music. He held music 
posts with the BBC and Bournemouth Corporation. 
Growth is an increase in the number or size of a living 
thing's cells. All living things grow. A seed only 2 milli- 
metres in diameter can grow into a tree more than 90 
metres tall. A microscope must be used to see a whale 
egg, buta full-grown whale may be more than 30 me- 
tres long and weigh 75,000 kilograms. All living things 
do not grow to the same extent. Adult guinea pigs are 
only five times heavier than baby guinea pigs. But adult 
elephants are 60 times heavier than baby elephants. 


How growth takes place 


Every living organism consists of cells. Each individ- 
ual begins life as a single cell. The cell takes in materials 
and converts them into the building blocks that it needs 
to grow. Thus, the single cell grows from within. This 
cell can multiply and divide to form other cells, The 
process of building, multiplying, and dividing is growth. 
It continues until the organism is fully developed. 

As the cells grow, they also change in character. 
Some grow into the tissues that form skin. Others form 
body organs such as the heart, lungs, and liver. This 
growth and organization of the cells into specific struc- 
tures is called differentiation. The process follows defi- 
nite rules. The seed of a redwood always grows into a 
redwood tree, not into a pansy or an oak tree. A dog's 
tail always grows at the base of the spine, not between 
the ears. The process is controlled by the cell's heredi- 
tary traits. Heredity influences certain chemical and 
physical processes in the cell to make it grow into an or- 
ganism having the traits of its parents. See Heredity. 

Other kinds of regulators are also produced by the 
cells. As growth proceeds, certain cells develop that 
produce specific substances that influence and regulate 
the further development of the organism. These sub- 
stances are called hormones, and are found both in 
plants and in animals. See Hormone. 
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Early development. During its earliest development, 
the human organism is known as an embryo (see Em- 
bryo). The embryo develops slowly. When it is about 2 
months old, it is only about 4 centimetres long, but has 
the form of a human being. All the parts are well 
formed, but the head is quite large compared with the 
trunk and limbs. At this time, the fully developed em- 
bryo becomes known as a fetus, At7 months, the fetus 
weighs about 0.9 kilogram and is about 38 centimetres 
long. Two months later, or just before birth, the fetus 
usually weighs about 2.7 to 3.6 kilograms and may be 
from 48 to 53 centimetres long. Thus, by the time babies 
are born, they are growing at an extremely rapid rate. 

Growth rate. The rate of growth depends on the bal- 
ance between the rate of synthesis (formation) and the 
rate of breakdown of body materials. The rapid rate of 
growth during the first part of a baby’s life occurs be- 
cause the rate of synthesis in the baby's body far ex- 
ceeds the rate of breakdown. Boys and girls grow most 
rapidly during the first two years of their lives. Then, 
their growth rate becomes gradually slower until they 
reach adolescence. 

For about two years during their adolescent period, 
boys and girls suddenly grow rapidly. This is what some 
people call the “adolescent spurt’ in height growth. Al- 
though all adolescents develop this spurt in height, the 
age at which it begins and the length of time it contin- 
ues vary with the individual. 

Adolescent boys usually exhibit this spurt of growth 
between the ages of 12 and 14 years, Their gain in 
height often ranges from 10 to 30 centimetres. But the 
fastest rate of growth in boys may take place any time 
between the ages of 12 and 17. 

The adolescent growth spurt in girls usually begins 
about 2 years earlier than in boys, and their maximum 
growth rate is somewhat less than that of boys. Women 
are generally smaller than men, chiefly because of this 
difference in the adolescent growth spurt. Until that pe- 
riod is reached, the average heights of boys and girls 
are almost the same. 

Skeletal age. Because children grow and develop at 
different rates, scientists often assign developmental 
ages rather than chronological, or calendar, ages to 
growing children. Doctors often evaluate growth on the 
basis of the growth of the bones of the skeleton. If chil- 
dren are developing slowly, they could actually be 6 
years old, but their bone structure might only have 
reached that of a 5-year-old. The skeletal age of people 
who mature late could run below their actual age until 
they become adults. Certain diseases may slow down 
bone growth. Doctors are able to determine the extent 
of such retardation, or slowing down, by determining 
their skeletal age. 

When people stop growing. Most healthy human 
beings stop growing some time between the ages of 18 
and 30, But their weight may continue to increase until 
they are well into their 40's. Some time after people sto; 
growing in height, they actually begin to shrink. This de- 
crease in height is exceedingly slow and usually does 
not become noticeable until a person reaches old age. It 

is caused by a thinning of the pads of cartilage that 
grow between the bones of the vertebral column, or 


backbone. The curves in the vertebral column in elderly 
people also tend to become greater. This results in the 
bent appearance of many old people, as well as a fur- 
ther reduction in height. 

Factors affecting human growth. Tall parents usu- 
ally have tall children, and short parents have short chil- 
dren. Therefore, the tendency to be tall or short seems 
to be largely hereditary. However, tallness appears to be 
recessive. This means that short parents may have tall 
children. When one parent is tall and the other short, 
the children may be tall or short or even midway be- 
tween. This occurs because the hereditary pattern is 
complex, and other factors are often involved. : 

Hormones produced by glands in the body modify 
growth. Secretions from the pancreas, thyroid gland, 
and pituitary gland particularly affect growth (see 
Gland). These secretions—/nsulin, thyroxine, and growth 
hormone—greatly influence cell size and cell number. 
Too little of any of these hormones can slow growth. In 
hormone-deficient patients, treatment with the particu- 
lar hormone increases growth. 

Foods are also a factor in growth. Certain foods but 
not others contain materials essential for growth. To 
promote proper growth, a person should eat a balanced 
diet that contains proteins, minerals, and vitamins, as 
well as sugars, fats, and starches. See Nutrition. 

Other factors can affect growth. Exercise may pro- 
mote muscle growth and inactivity may slow it. Commu: 
nicable diseases or infections interrupt growth. Stress 
and emotional disturbances can also interfere with t 

Influence of growth. During spurts of growth, chil- 
dren use energy in the process of growth itself. They 
need additional food and rest. It is more difficult to 
study, to pay attention, and to withstand strain during 
this time. Children should not worry if they seem to is 
growing much more slowly or rapidly than therm . 
They should realize that everyone grows at a differen 
rate. 

Related articles in World Book include 
Adolescent Gibberellin 
Aging Life cycle 
Baby (Growth and development) Regeneration 
Cell (Cell division) 

Child (Individual differences 
among children) 


Growth fund. See Unit trust. form) of 
Grub is the name given to the /arva (immature fo i 
Certain insects. Grubs are soft, thick creatures i fe 
like tiny worms or caterpillars. Most grubs are aa 
pale-coloured. Many grubs live in wood, soil, oF rubs 
flesh of animals. Insects whose larvae are called 9 
include various bees, beetles, flies, and wasps. man 
Grünewald, Matthias (14705-1528), was a Germ 
painter of dramatic religious scenes. Grünewal atil art 
and work were nearly forgotten after his death ene 
historians rediscovered him in the late 18905. pet 
expressionist artists of the early 1900's were attrac an 
his powerful and sometimes shocking use of form 
colour to create emotional impact. Il of his 
Grünewald primarily painted altarpieces. A religious 
work reveals a highly individual style and ie hospi- 
feeling. He created his greatest altarpiece for t! now 
tal chapel at a monastery in Isenheim, in what is k com 
northeastern France, from 1512 to 1515. The wor 


Oil painting on linden wood (about 1510); National Gallery of Art, Washington, D.C 
frlinewald's The Small Crucifixion illustrates the artist's use 
of brightly lit dramatic figures against a dark, empty background 


to create a feeling of intense suffering. 


lains scenes from the lives of Jesus Christ and Saint An- 
thony. 
Grünewald used fiery reds and yellows and radiant 
Ga to communicate a sense of triumph in his Resur- 
ction, In the Crucifixion, one of several works he 
Painted on this theme, Grünewald painted brightly lit 
gures with tragic expressions and set them against a 


al i . 
A empty background to produce a feeling of intense 
Suffering 


4 Seopa was born in Würzburg, Germany. From 
archbish to 1525, he served as court painter for two 
name leain p Mainz. Griinewald’s given and family 
Mistaken athis Gothart-Nithart, but an art historian 
late 1600% gave him the name Grünewald during the 
5, 
aora is a small, silvery fish that lives along the 
Sruni Outhern California and northwestern Mexico. 
Ons lay their eggs on sandy beaches from late Feb- 


The 

ru 

southern eon is a small, silvery fish that lives along the coast of 

Ish wher alifornia and northwestern Mexico. People catch the 
Mit swims to the beaches to lay its eggs at high tide. 
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ruary to early September. This must be done on nights 
of the highest tide. Many people gather on the beaches 
at this time of year and catch the fish. Grunion eggs 
hatch two weeks after they are laid, during the next se- 
ries of high tides. A related fish, the gu/f grunion, is 
found only in the northern part of the Gulf of California. 
The gulf grunion lays its eggs during the day as well as 
at night. 

See also Biological clock (Other rhythms). 

Scientific classification. The grunion belongs to the silver- 
side family, Atherinidae. It is Leuresthes tenuis. The gulf grunion 
is L sardina. 

Grunt is an ocean fish that makes a grunting sound 
both in and out of the water. The fish makes the sound 
by grinding its pharangeal (throat) teeth together. Grunts 
are slim, deep-bodied, fish with a high dorsal fin. Grunts 
live in shallow, inshore waters especially on coral-reefs 


One species of grunt is the pigfish. 


where they form large shoals. Grunts are excellent food 
and sporting fish. 

The margate is the largest grunt of the west Atlantic. It 
is grey, and grows to over 60 centimetres. The pigtish is 
another grunt of the region caught as a food fish. The 
blue-striped grunt is common on the coral reefs of the 
West Indies. A common grunt of the Indo-Pacific, and an 
important food fish, is the painted sweetlips. 

Scientific classification. Grunts belong to the family Hae- 
mulidae. The margate is Haemulon album, the pigfish is Ortho- 
pristis chrysoptera, the blue-striped grunt is Haemulon sciurus, 
and the painted sweetlips is Plectorhynchus pictus. 


See also Fish (pictures: Fish of coral reefs). ines, 
Gu Kaizhi (A.D. 3452-4062), also spelled Ku Kai-chih, 
was the first Chinese painter recognized asa great mas- 
ter. His speciality was portrait painting. His skill in catch- 
ing the spirit as well as the look of his subjects made 
him seem like a magician to his contemporaries. His 
works illustrated moral stories and sermons. His most 


famous work isa scroll, Admonitions of the Instructress 
pars (pop. 1,650,205; met. area pop. 2,846,720) 
is the second largest city in Mexico. Only Mexico City 
has more people. Guadalajara is the capital of the state 
of Jalisco. The city lies in west-central Mexico inarich 
farming region. For = location of Guadalajara, see 

i litical map). 
ies Seeman public squares and parks of this 
beautiful old city date back to the days when Mexico 
was a Spanish colony. Guadalajara is an important man- 
ufacturing centre. It has won fame for its fine pottery 
and blown glass. Other products include textiles, ho- 
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siery, flour, steel, and alcoholic beverages. Several 
buildings have murals by José Clemente Orozco, a fa- 
mous painter (see Mexico [picture: Miguel Hidalgo y 
Costilla)). The city was founded in 1531 by Nuño de 
Guzman, a Spanish conquistador. It was named after the 
city in Spain where Guzman was born. 

Guadalcanal Island lies in the Coral Sea, east of the 
southern tip of New Guinea. It is the largest island of the 
nation of Solomon Islands. Honiara, the nation’s capital 
and largest city, is on Guadalcanal. Guadalcanal covers 
6,475 square kilometres. Mountains on the island rise as 
high as 2,400 metres. Most of the 71,000 people are Mel- 
anesians. The island's chief products are bananas, coco- 
nuts, pineapples, rubber, and gold. 

Japanese troops occupied Guadalcanal early in World 
War II (1939-1945). It was the scene of heavy fighting in 
1942 and 1943 when United States forces landed and 
freed the island from Japanese occupation. 

See also Pacific Islands (Melanesians); Solomon Is- 
lands; World War Il (The South Pacific). 

Guadalupe Day commemorates the day that the Vir- 
gin Mary is believed to have appeared to Juan Diego, a 
poor Indian. According to this legend, on Dec. 9, 1531, 
Juan was hurrying over Tepeyac Hill, in what is now 
Mexico City, when the vision appeared to him. The lady 
told him to ask the bishop to build a shrine where she 
stood. But the bishop did not believe Juan until the vi- 
sion appeared again, on December 12, and produced a 
sign. During her second appearance, the lady called 
herself Holy Mary of Guadalupe. Our Lady of Guadalupe 
became the patron saint of Mexico. 

Roman Catholics throughout Mexico and in parts of 
the southwestern United States celebrate the feast of 
Our Lady of Guadalupe on December 12. 

Guadalupe Hidalgo, Treaty of. The United States 
and Mexico signed an agreement on Feb. 2, 1848, that 
officially ended the Mexican War (1846-1848), which was 
fought over the status of Texas and other territorial dis- 
putes. The negotiations were conducted at Villa de Gua- 
dalupe Hidalgo, a small town that is now part of Mexico 
City. Under the treaty, the United States obtained the ter- 
ritory that now makes up the states of California, Ne- 
vada, and Utah, most of New Mexico and Arizona, and 
part of Colorado and Wyoming. The Rio Grande became 
the boundary between Texas and Mexico. The United 
States agreed to pay Mexico 15 million U.S. dollars, and 
to pay all past claims held by American citizens against 
Mexico up to a total of 3,250,000 U.S. dollars. 

See also Mexican War. 

Guadeloupe is an island territory in the Caribbean 
Sea, located about 600 kilometres north of Venezuela 
and lying between the islands of Montserrat and Domi- 
nica. Guadeloupe is a dependency of France in the chain 
of islands known as the Lesser Antilles, Together with 
the island of Martinique, it makes up the French West 
Indies. The territory of Guadeloupe consists of two main 
islands, Basse-Terre and Grand-Terre, and several 
smaller ones. These smaller islands include Marie- 
Galante, La Désirade, Petite Terre, Saint Barthelemy, and 
the Isles des Saintes (Terre de Haut and Terre de Bas). 
The northern two-thirds of the island of Saint Martin is 
also included in the territory of Guadeloupe. The rest of 
Saint Martin is governed by the Netherlands under the 
name Sint Maarten. The entire area of the territory is 


Guadeloupe 


Capital 
Other town 


Elevation above sea level 


1,780 square kilometres. Basse-Terre, a town on the is- 
land of the same name, is the capital and centre of gov- 
ernment (see Basse Terre). J 
Government. Guadeloupe has been an overseas de- 
partment (administrative unit) of France since 1946. Gua- 
deloupe elects and sends four representatives to the 
French National Assembly and two representatives to 
the French Senate (see France (Government). In Guade- 
loupe, France is represented by a prefect (commis- 
sioner), appointed by the French government. The 
system of internal government consists of a general 
council of 42 members and a regional council of 41 
members, the first elected according to a district sys- 
tem, the second by proportional representation (see 
Election). For local government purposes, Guadeloupe 
is divided into three arrondissements (parishes), and 
these are further split into 34 communes (districts). The 
general council, responsible for domestic taxation, l 
budget, economic planning, and social welfare, is 
headed by a president elected by the people. France, 
working through the executive power given to the pre 
fect, is responsible for providing social security, de- 
fence, and economic aid for urban development. 
People. Guadeloupe has a population of about 
345,000. A majority of the population are of African or 
mixed African and European descent. The people 
mixed origins are called mulattoes. Between 5 and 1 a 
per cent of the population are of European and Asian 
traction. The largest all-European community is in the 
Isles des Saintes. These people are mostly descen 
from the original French settlers who came from ee 
mandy and Brittany. About 11 per cent of Guadeloupe 
orennne are illegal residents, of which Dominicans 
and Haitians are the largest groups. 
The official guon Guadeloupe is French, buta 
French patois, is spoken by most of the people. 
than 98 per cent of residents are Roman Catholics. 
Land and climate. The islands of Guadeloupe © 
an area of 1,780 square kilometres. The dependency a 
a tropical climate with an average year-round bere 
ture of 24 °C. Rainfall varies from an average of 100 _ 
timetres on the lowlands to 1,000 centimetres on 


Terre de Haut, above, is one of Guadeloupe's Isles des Saintes. 
Its people are mostly descended from French settlers. 


lands. Basse-Terre, the larger of the two main islands, is 
mountainous. La Soufriere, its highest peak and most fa- 
mous volcano, is 1,484 metres high. Basse-Terre has 
many rivers and waterfalls. Grand-Terre consists mostly 
of limestone and has no permanent rivers. 

Economy. Agriculture, manufacturing, and tourism 
are the main economic activities in Guadeloupe. Farm- 
ers grow bananas and sugar cane as the main cash 
crops. The production of aubergines is also important. 
Other food crops are pineapples, coffee, cocoa beans, 
coconuts, and vegetables. 

The chief industry is the processing of sugar and rum. 
But factories in the recently created industrial zone pro- 
duce furniture, textiles, and metal goods. Tourism, once 
a major source of foreign exchange, declined during the 
1980's as a result of political unrest. 

History. Christopher Columbus arrived in Guade- 
loupe in 1493, and was met by a warlike people called 
the Carib. Guadeloupe was never occupied by the Span- 
iards. French settlers first arrived there in 1635, and the 
islands have been occupied by France almost continu- 
ously ever since. During the early French occupation, 
sugar and cotton were introduced and large numbers of 
African slaves were imported to provide plantation la- 
bour. The country enjoyed much economic prosperity, 
until slavery was abolished in 1848. 

In 1946, Guadeloupe became an overseas department 

of France. But a campaign to obtain independence for 
Guadeloupe soon became active. By 1983, several vio- 
lent groups, agitating for separation from France, had 
come into existence. To stem the tide of bombing inci- 
dents and other violence, France granted Guadeloupe 
limited autonomy. But most of Guadeloupe’s people are 
unwilling to give up the economic benefits that come 
with French rule. 
Guam is a territory of the United States located in the 
Mariana Island group. It serves as a vital United States 
air and naval base in the Pacific Ocean. Agana is the cap- 
ital of Guam. Guam lies at the south end of the Marianas, 
about 2,100 kilometres east of the Philippines. About 48 
kilometres long and 6.5 to 13 kilometres wide, Guam has 
an area of 541 square kilometres. It has a population of 
133,000. 

Land and climate. Coral reefs lie off the coast of 
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Guam 
® Capital 
© Other city or town 
- Road 


A Highest Known Elevation 


144° 45'| East Longitude 


North Pacific Ocean 


13° 15’ | North Latitude 


Guam. A limestone plateau rises on the northern part of 
the island. Many forests in the north have been cleared 
for farms and airfields. The southern half has a range of 
mountains of volcanic origin. Several rivers originate in 
the mountains and run to the coast. Earthquakes occa- 
sionally strike the island. The War in the Pacific National 
Historical Park is on Guam. It commemorates the U.S. 
troops who fought in the Pacific during World War II 
(1939-1945). 

Guam has warm weather most of the year. Average 
temperatures range from 20° to 32° C. But typhoons fre- 
quently hit the island and rainfall averages 230 centime- 
tres a year. The rainy season generally lasts from May to 
November. 

People. Many Guamanians are Chamorros (islanders 
mainly of Micronesian, Filipino, and Spanish descent). 
Others are descended from American, Italian, French, 
British, Japanese, Chinese, and Mexican settlers. About 
one-sixth of the people on Guam are U.S. military per- 
sonnel and their dependents. English and Chamorro are 
the official languages of Guam. The University of Guam, 
in Mangilao, is the island's only university. Tamuning is 
the largest town. 

Economy. Guam’s income comes mainly from the 
USS. military service and from tourism. The U.S. military 
maintains Andersen Air Force Base and Agana Naval Air 
Station and a number of other naval facilities on the is- 
land. The military facilities provide many jobs for Gua- 
manians. Each year, thousands of tourists, mostly Japa- 
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nese, visit Guam. Agriculture and fishing are minor eco- 
nomic activities. Farmers grow coconuts, sweet pota- 
toes, and faro (a root vegetable). Tuna is the most impor- 
tant fish. Apra Harbor is Guam’s chief port. 

History and government. Chamorros were the first 
inhabitants of Guam. They came from Southeast Asia 
during the 2000's B.C. Through the years, many Chamor- 
ros and other settlers in Guam intermarried. The de- 
scendants of these people are still called Chamorros. 

The Portuguese explorer Ferdinand Magellan led the 
first European expedition to Guam. His group arrived 
there in 1521. Spain made the island a Possession in 
1565, but did not take actual control over Guam until 
1668. Spain ceded Guam to the United States in 1898, It 
was placed under the administration of the U.S. Navy. 
Japan attacked Guam on Dec. 8, 1941, and captured it on 
December 10. United States forces landed on Guam on 
July 21, 1944, but they did not completely recapture the 
island until Aug. 10, 1944, 

In 1954, the Strategic Air Command of the U.S. Air 
Force established Andersen Air Force Base and made 
Guam its Pacific headquarters. In 1962, a typhoon de- 
stroyed about 90 per cent of Guam’s buildings and killed 
nine people. But many new buildings have been built 
since the destruction. 

The United States declared Guam a territory on Aug. 
1, 1950, and transferred its supervision from the Navy to 
the Department of the Interior. The people became 
United States citizens. Guam voters elect a one-house 
legislature. They elect a governor and lieutenant gover- 


nor for four-year terms. Before 1970, governors were ap- 


pointed by the U.S. president. Since 1972, Guam voters 
have elected a delegate to the U.S. House of Representa- 
tives. The delegate may vote in House committees, but 
not in the House itself. 

Guan is a game bird of tropical America. Some guans 
are as small as grouse, and others are as large as geese, 
Their feathers are greenish-black, mixed with white and 
brown. These birds have long tails, and most species 
have crests on the head. One species, the chachalaca, 
lives as far north as Texas, U.S.A. 


Scientific classification. Guans belong to the guan family, 
Cracidae. The chachalaca is Ortalis vetula. 


Agana, Guam’s capital, lies 
in Agana Bay on the west 


coast of the island. Dense, 
tropical vegetation grows 
near Agana and covers much 


of the rest of Guam 


Guanaco is an animal that looks like a small camel 
without a hump. The guanaco and its relative, the 
vicuña, are wild, wool-bearing animals of South Amer- 
ica. A guanaco stands 105 to 120 centimetres high at the 
shoulder. Its hair is long and thick, reddish-brown above 
and white below. Guanacos live in groups on mountains 
and plains. They live at elevations from sea level to 4,300 
metres. The llama and alpaca of South America may be 
descended from the guanaco. 

Scientific classification. The guanaco belongs to the camel 
family, Camelidae. It is Lama guanicoe. 

See also Alpaca; Llama; Vicuña. an 
Guangzhou (pop. 3,220,000) is the largest city in 
southern China and a major centre of international ; 
trade. It is also an industrial centre and one of China's 
principal ports. Guangzhou is sometimes called Yang- 
cheng (city of goats) by the Chinese. Foreigners have _ 
known it as Canton and its people as Cantonese. The city 
lies at the head of the Zhu Jiang (Pearl River) Delta. It is 
about 120 kilometres northwest of Hong Kong and h 
South China Sea. For location, see China (political map). 

The city is the capital of Guangdong Province. 
Guangzhou is one of China's most modern cities. Mang 
of its people live in three- or four-storey concrete apa! 
ment buildings, Until 1960, thousands of Cantonese tia 
lived on boats anchored in the Zhu Jiang. Since then, 
government has moved these people into apartmen” g 

The city has a sports stadium and several public p ind 
and museums. It also has many national monuments, 
cluding the Peasant Movement Training Institute. In 
1925 and 1926, Chairman Mao Zedong of the Chinese 
Communist Party taught Communist beliefs to pee 
workers at the institute. Another monument marks 
burial site of the people who died in the Communi” 
Guangzhou Uprising of 1927. That year, the Commit 
failed in an attempt to take over the city’s governmen™ 
Colleges in Guangzhou include Jinan University an 
Zhongshan University. da 

Economy of Guangzhou is based largely on tra a 
and the city has an ideal location as a trade centre. Be 
utaries of four rivers—the Zhu Jiang, the North, thes 
and the West—connect Guangzhou and nearby Gu 
Autonomous Region. 


Just east of Guangzhou is the deepwater port of 
Huangpu (also called Whampoa), which serves ocean- 
going ships. A railway links Guangzhou to Hong Kong 
and to the industrial centre of Wuhan, which lies about 
950 kilometres north of Guangzhou. 

China's largest foreign trade fair takes place twice an- 
nually in Guangzhou. This event, called the Export Com- 
modities Fair, is held for a month each spring and au- 
tumn. It attracts thousands of foreign merchants. 

Products manufactured in Guangzhou include paper, 
sewing machines, and textiles. Shipbuilding and sugar 
refining are also important industries in the city. 

Guangzhou has long been a centre of handicraft in- 
dustries. The city’s craftworkers have established a repu- 
tation for their ivory and jade carvings, lacquerware, 
and porcelain. 

History. Guangzhou was founded about 214 B.C. by 
Shi Huangdi, the emperor of China's Qin dynasty. Dur- 
ing the time of the Roman Empire, from about 27 B.C to 
AD. 476, Roman merchants went to Guangzhou for silks, 
spices, and tea. Arab and Persian traders visited the city 
during the A.D. 600s. Portuguese merchants first went to 
Guangzhou in 1516. By the early 1800s, British, Dutch, 
French, and Portuguese traders controlled most of the 
trade between Guangzhou and the West. From 1759 to 
1842, Guangzhou was the only Chinese port open to for- 
eign trade. See China (Clash with the Western powers). 

Many leaders of the 1911 revolution came from 
Guangzhou. This revolt led to the establishment of the 
Chinese republic in 1912. One of the leaders was Sun 
Yat-sen, who helped form the Nationalist Party that year 
and became its first leader. The party had its headquar- 
ters in Guangzhou from 1917 to 1926. The Japanese oc- 


Guangzhou is a major port of China and one of the countrys 
most modern cities. The city centre, shown above, lies along the 
Zhu Jiang. Guangzhou is also an important Chinese centre of in- 
dustry and of trade with other nations. 


Guantanamo 393 


cupied Guangzhou from 1938 until World War II ended 
in 1945. In 1949, Chiang Kai-shek, head of the Nationalist 
Party since the mid-1920's, moved his government from 
Nanjing to Guangzhou. The Chinese Communists took 
over China later in 1949, and the Chinese Nationalists 
fled from Guangzhou to Taiwan. 

Guano is the waste matter of sea birds and bats. It 
makes a valuable fertilizer because it is rich in nitrate 
and phosphate. Large colonies of birds such as cormo- 
rants, gannets, guanays, pelicans, penguins, and petrels 
leave immense deposits of this material. 


Sea birds leave deposits of guano, a waste matter that is 
valuable as fertilizer. 


The islands off the coast of Peru have long been the 
chief source of supply. Deposits on the Chincha Islands 
at one time covered the surface to a depth of more than 
30 metres. Other valuable deposits lie on the Galapagos 
Islands of Ecuador. Deposits have been found in other 

arts of Latin America, on the Pacific Islands, on islands 
off Lower California in Mexico, and on many small is- 
lands off the coast of South Africa. See Peru (Mining). 
Guantanamo (pop. 167,405) is a city in southern Cuba, 
about 15 kilometres inland from Guantanamo Bay, the 
site of a United States naval base. For location, see Cuba 
(political map). Guantanamo is a major sugar-refining 
centre. It also serves as a processing and trading centre 
for cacao, coffee, and corn from southern Cuba. 

In 1903, Cuba leased Guantanamo Bay to the United 
States for 2,000 U.S. dollars a year. The two nations 
signed a treaty giving the United States the right to es- 
tablish a naval base on the bay. This treaty was renewed 
in 1934. It can be cancelled only by mutual agreement or 
by voluntary U.S. withdrawal. In 1962, the Cuban leader 
Fidel Castro accused the United States of territorial in- 
terference. He demanded that the United States give up 
the naval base immediately. President John F. Kennedy 
refused and sent Marines to protect the base. Since 
then, Castro has not cashed the annual cheques that the 
United States has sent for payment of the lease. Castro 
has continued to maintain that the U.S. presence at 


Guantanamo Bay is illegal. 
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Guar is a hardy, drought-resistant legume grown for its 
seeds, as forage, and as a green manure crop to im- 
prove the soil. The plant is grown on a large scale in 
India as a fodder plant. It was taken to the United States 
in the early 1900s. 

One bushy variety grows about 1.2 metres high. The 
special seed-producing type grows somewhat higher. 
The seeds develop in pods, and contain the chemical 
compound mannogalactan, used in the manufacture of 
paper and in sizing for textiles. It also is used in process- 
ing minerals and treating waste water. 

Scientific classification. Guar is in the pea family, 
Leguminosae (Fabaceae). It is Cyamopsis tetragonoloba. 
Guarantee is an agreement, usually in writing, 
whereby one person promises to pay another's debt if 
the latter fails to pay. The guarantor is the one who 
promises to pay. The person in whose interest the 
promise is made is the principal, and the guarantee or 
beneficiary is the person who accepts the promise. No 
person is liable for the debt of another unless a written 
agreement so states. A guarantee is different from a 
warranty, which refers to the condition of goods or title 
to land. If sellers guarantee their products will work, 
they are really giving a warranty. 

Guardian, in law, is a person appointed by a court to 
care for another person called a ward, or for another 
person's property, or both. A guardian may be ap- 
pointed for minors (people under legal age), spend- 
thrifts, insane or feeble-minded persons, or people un- 
able to take care of themselves. The courts also have the 
power to remove guardians. 

A guardian usually has control of the person, as well 
as management of the property of a ward. The guardian 
must maintain and educate the ward from the income of 
the ward's estate. The guardian cannot reap any benefits 
from the estate. The guardian must have a court order 
before buying or selling real estate for the ward's ac- 
count. The guardian must file an inventory and render 
all financial accounts before the court. 

Parents generally act as guardians of their own minor 
children. In English common law, the father was the sole 
guardian. But this rule has been changed by statute in 
some countries. Because parents become guardians 
without appointment by a court, they are called guard- 
pa by nature to distinguish them from guardians by 
law. 

A guardian ad litem is a guardian appointed by a 
court for the purpose of court proceedings, 

See also Parent; Ward. 

Guards are the regiments of the British Army that form 
the Household Division. They are the personal body- 
guards of the Sovereign. 

The Household Division consists of the Household 
Cavalry and the Guards Division. The Guards regiments 
were originally raised to protect King Charles Il after his 
restoration to the throne in 1660. Today, their peace- 

time duties are mainly ceremonial. But they are fully 
trained for modern warfare, and take their turn at over- 
seas duties. 

The Household Cavalry consists of two regiments, 
the Life Guards and the Blues and Royals. The gentle- 
men who had formed Charles II's bodyguard while he 
was in exile were formed into a horse troop after the 
Restoration. In 1788, this regiment was reorganized as 


the 1st and 2nd Life Guards. But, in 1922, the two regi- 
ments were united. 

The Royal Horse Guards was formed from one of the 
Parliamentary regiments of the English Civil War. Most 
of the Parliamentary forces were disbanded in 1661. But 
Colonel Unton Crook's regiment was retained, and it be- 
came the Royal Regiment of Horse. Another regiment 
raised in 1661 was the Tangier Horse, later known as the 
Royal Dragoons. In 1969, the Royal Horse Guards and 
the Royal Dragoons amalgamated to form the Blues and 
Royals. 

The Life Guards’ full-dress uniform is red, faced with 
blue, with white plumes. The Blues and Royals’ full-dress 
uniform is blue, faced with red, with red plumes. Offi- 
cers’ uniforms are trimmed with gold lace in the pattern 
of oak leaves, commemorating the day when Charles Il 
hid in an oak tree while escaping from Cromwell's sol- 
diers. 

The musicians and trumpeters of the Household Cav- 
alry wear gold-laced coats and velvet caps. This dress is 
a royal uniform, not a military one. The band members 
of the two regiments dress alike. But they can be distin- 
guished by the way the manes of their horses are 
brushed—to the offside (right) for the Life Guards and to 
the nearside (left) for the Blues and Royals. 


s< regiment P? 
A Scots Guards drummer carries his drum as his regiment P 
rades at the Braemar Highland games. 


Guarneri 395 


lan jones, Gamma/F.S-P. 


Guards often take part in ceremonial parades, such as trooping the colour, held on Horse Guards 
Parade, London. Queen Elizabeth Il is in a carriage, accompanied by guards. 


The Household Cavalry provides mounted sentries 
who guard the Horse Guards building in Whitehall. The 
ceremony of changing the guard takes place there every 
morning. The two regiments also provide mounted es- 
Corts for state processions. 

The Guards Division consists of five regiments of 
foot guards. The Grenadier Guards was formed from the 
foot soldiers who accompanied Charles II in his exile. At 
the Restoration, the regiment became known as the Ist 
Foot Guards, At the Battle of Waterloo, the regiment de- 
feated the grenadiers of Napoleon's Old Guard and re- 
ceived the official title of Grenadier Guards as an hon- 
our. Napoleon's grenadiers had taken this name from 
the men who threw grenades. 

The Coldstream Guards regiment was formed from a 
Parliamentary regiment that General George Monk 
raised in 1650. It was named after the little town of Cold- 
stream, on the River Tweed in Borders Region, where 
the regiment crossed from Scotland to England in 1660. 
The Scots Guards regiment was raised in 1642, in Scot- 
land. The /rish Guards regiment was raised in 1900, dur- 
ing the Boer War. An earlier regiment of Irish Guards 
left Britain after King James Il fled the country in 1688. 
The Welsh Guards regiment was formed in 1915. 

The uniform of the Guards Division is scarlet and 
blue, and is based on the royal livery (household uni- 
form) of Charles II's time. The main differences between 
the uniforms of the regiments are the buttons on the tu- 
nics and the plumes in the bearskins (fur caps). Grena- 


dier Guards have their buttons spaced at regular inter- 
vals, and wear white plumes on the left of their bear- 
skins. Coldstream Guards have their buttons grouped in 
pairs, and wear red plumes on the right of their bear- 
skins. Scots Guards have buttons grouped in threes, and 
their bearskins have no plumes. Irish Guards have their 
buttons grouped in fours, and wear blue plumes on the 
right of their bearskins. Welsh Guards have their but- 
tons grouped in fives, and wear white and green plumes 
on the left of their bearskins. 

The Guards Division carries outa number of ceremo- 
nial duties. These duties include mounting guard at 
Buckingham Palace in London, Windsor Castle in Berk- 
shire, and other places of royal residence. 

See also Army; Regiment; Trooping the colour. 
Guarneri is the name of a famous family of violin- 
makers who lived in Cremona, Italy. The first member of 
the family to win fame for his violins was Andrea (1626- 
1698). He was a fellow student of Stradivari in the work- 
shop of Nicolo Amati, but was not an outstanding crafts- 
man. Andrea's business was carried on after his death by 
his sons Pietro (1655-1728) and Giuseppe (1666-17397). 
Andrea's nephew, Giuseppe Antonio (1687-1745), called 
“del Gesù,” became the most celebrated member of the 
family. His violins were known for their original design 
and rich, powerful tone. They were played by Niccold 
Paganini, Henri Vieuxtemps, and Eugéne Ysaye. Guarne- 
ri's best models compare well with the best of Stradi- 
vari. See also Amati family; Stradivari, Antonio. 


Market days in Guatemala are busy and colourful. Peasants bring their crops and wares to town 
to sell or trade. Sunday is the main market day in Chichicastenango, above, near Quiché. 


Guatemala 


Guatemala is a Central American republic bounded 
by Mexico to the north and west, Honduras and Belize 
to the east and El Salvador to the south. It has more peo- 
ple than any other Central American country. Most of 
Guatemala’s people live in the rugged mountains in the 
central part of the country. There, on a high plateau, lies 
Guatemala City, the capital and industrial centre of Gua- 
temala, and the largest city in Central America. Guate- 
mala City replaced Antigua, the ancient capital, which 
was destroyed by an earthquake in 1776. 

Almost half the people are Amerindians whose way 
of life differs greatly from that of other Guatemalans. 
Their ancestors, the Maya Indians, built a highly devel- 
oped civilization hundreds of years before Christopher 
Columbus landed in America. Today, the Amerindians 
live in peasant or farm communities apart from the main 
life of the country. Most speak Amerindian languages 
and wear traditional clothing. 

Most of the other Guatemalans—called Ladinos—are 
of mixed Amerindian and Spanish ancestry. They speak 
Spanish and follow a Guatemalan form of Spanish- 


American customs. The Ladinos include peasants and la- 


bourers as well as the people in cities and towns who 
control the government or who run the country's busi- 
nesses. 

The main sources of Guatemala’s income are ex- 
ported farm products, especially coffee. Guatemala has 
close economic and political ties with the United States. 
The United States is Guatemala’s chief trading partner 


and imports much Guatemalan coffee. Most of Guatema- 


la's coffee is grown along the southern edge of the 
broad central mountainous region. A large, thinly popu- 


lated plain with thick rainforests lies north of the central 
mountains. South of the mountains, farmers grow cotton 
and sugar cane and raise beef cattle on a grassy low- 4 
land. This lowland area lies between the mountains an 
the Pacific Ocean. 


Government 


National government. Guatemala has a democratic 
form of government. The people elect a president to 
head the government for a term of five years. Avice i 
president elected by the people also serves a ei 
term. The president and vice president are allowee A 
serve only one term. The president appoints a 
of ministers who carry out the operations of the gov ait 
ment. A 100-member Congress makes the laws of Gu 


Facts in brief about Guatemala —— 


Capital: Guatemala City. 

Official language: Spanish 

Area: 108,889 km’. Greatest distances 
east-west, 420 km. Coastlines—Pacific 
km. i 

Elevation: Highest—Volcan Tajumulco, 4,220 m above 
Lowest—sea level along the coasts. 

Population: Estimated 1996 population > per cent 
people per km*; distribution, 58 per cent rural, 42 p lation 
urban. 1981 census—6,883,700. Estimated 2001 popula’ 
12,550,000. sf cattle, car 

Chief products: Agricu/ture—bananas, beans, bee rises 
damom, coffee, maize, cotton sugar cane. Manufactt d bever- 
clothing and textiles, handicrafts processed foods an 
ages. sntavos. 

Money: Currency unit—quetzal. One quetzal=100 centavos: __ 


north-south, 455 a 
245 km; Caribbean, 


sea level: 


98 
10,919,000; density, 9 


mala. Members of Congress are elected by the people 
to five-year terms, which can be renewed, 

Guatemala has several political parties. The two major 
parties are the Christian Democratic Party and the Union 
of the National Centre. 

Local government. Guatemala is divided into 22 de- 
partments for purposes of local government. The de- 
partments are divided into a total of about 330 muni- 
cipios (cities or townships). A governor, appointed by 
the president, heads each department, except for the 
capital department. A mayor and a council, both elected 
by the people, head the capital department. An elected 
mayor and council also head each municipio. 

Courts. The Supreme Court of Justice is Guatemala’s 
highest court. The president appoints its members and 
the members of some other high courts. The Supreme 
Court of Justice appoints the judges of the lower courts. 

Armed forces. Guatemala has an army of about 
40,000 men. The army includes a small air force and 
naval force. Men between the ages of 18 and 50 are re- 
quired to serve from 2 to 2} years. 


People 


The people of Guatemala may be divided into two 
main groups—Indians and people of mixed Spanish and 
Indian ancestry. But in Guatemala, being called an In- 
dian or a non-indian does not depend entirely on a per- 
son's ancestry. It is chiefly a matter of how people live 
and of how they think of themselves. For example, a 
Guatemalan is considered an Indian if he or she speaks 
an Indian language, wears Indian clothing, and lives ina 
community where the people follow the Indian ways of 
life. The Indians think of themselves more as part of 
their community than of their country. They pay little at- 
tention to affairs outside the community. Indians make 
up about 45 per cent of the people of Guatemala. Most 
of them are extremely poor and uneducated. 

About 55 per cent of Guatemala’s people follow Span- 
ish-American customs and traditions. These people are 
called Ladinos. They speak Spanish, the official language 
of Guatemala. Indians, even ones of unmixed ancestry, 
may become Ladinos if they drop their Indian ways of 
life and join a Ladino community. Many Ladinos are 
poor farm workers who are no better off than the Indi- 
ans. Others control the government and the economy of 
the country. Ladinos are thought of chiefly in terms of 
their income and social class, not on the basis of how 
much Indian or Spanish ancestry they have. f 

The Indians live in small country settlements or in 
towns. Most of the Ladinos live in cities or towns. Guate- 
mala has a high population growth rate—about 2.9 per 
cent a year. The number of Ladinos is increasing much 
faster than that of the Indians. This is largely because the 
Ladinos have greater opportunities for medical care in 
the cities and towns, which are chiefly Ladino. As a re- 
sult, they have a lower death rate than the Indians. There 
has also been a gradual shift among the Indians toward 
Ladino ways of life. 

Indians. Almost all the Indians of Guatemala speak 
one of the many Maya Indian languages. Many of the 
men and some women also speak Spanish. There is 
hardly any social or political unity among Indian com- 
munities, even those of a single language group- An In- 
dian is known by his or her community. There are no or- 
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Guatemala’s National Palace houses the country’s Congress. 
The palace is in the centre of Guatemala City. 


Guatemala’s coat of arms 
includes a quetzal, the na- 
tional bird of Guatemala, and 
a scroll bearing the date when 
independence was declared. 


The flag of Guatemala was 
adopted in 1871. The two blue 
stripes represent the Atlantic 
and Pacific oceans, which bor- 
der the country. 


Pacific pias 


Oy Wost Longitude 


= 


Guatemala, a Central American country, has a short coastline 
on the Caribbean Sea, and a longer one on the Pacific Ocean. 
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ganized tribes. They began to dissolve during the pe- 
riod of the Spanish conquest. 

Almost every Indian community in Guatemala has its 
own colourful style of clothing. The Indians often travel 
far from home to trade in local markets or to find work. 
As a result, a wide variety of clothing styles can be seen 
in many parts of central and western Guatemala. 

About 80 per cent of all Guatemalans are Roman Cath- 
olics, and about 20 per cent are Protestants. The Indians 
also follow many religious practices from their pre- 
Christian past. They worship local gods and spirits along 
with God, Jesus Christ, the Virgin Mary, and their local 
patron saint. 

Ladinos. In farm areas with few Indians, especially in 
the eastern and southern regions, Ladinos make up the 
labouring class as well as the middle and upper classes. 
The tools and homes of Ladino peasants are crude and 
simple, much like those of the Indians. The tools include 
an axe, digging stick, hoe, and machete. Some farmers 
with flat, fertile land have oxen and ploughs. Most farm 
Ladinos live in one- or two-room houses of adobe (sun- 
dried brick) or wood, with roofs made of palm leaves, 
straw, or tiles. 

In Indian areas, the Ladinos live in towns. They con- 
trol much local commerce and politics, and most of 
them feel superior to the Indians. The few wealthy Ladi- 
nos have a high standard of living. The customs and 
clothing of Ladinos do not vary much by region, but by 
wealth and occupation. 

Recreation. In Guatemala’s Ladino cities and towns, 
the people enjoy such sports as basketball, cycling, and 
soccer. For Ladino and Indian peasants, religious feast 
days generally provide the main recreation. These holi- 
days include religious processions, fireworks, and Gua- 
temala’s famous marimba music (see Marimba). In In- 
dian communities, there are also colourful dances that 
represent events from history or legends. 

Education. Guatemalan law requires children to go 
to school from the age of 7 to 13. About 55 per cent of 


Inactive volcanoes rise near the town of Sololá and beautiful 
Lake Atitlan. The lake bed is believed to be an ancient valley that 
was dammed by volcanic ash. 


the children attend primary school, but only about 15 
per cent go to secondary school. School attendance is 
much higher in the cities than in rural areas. Guatemala 
does not have enough schools for all its children, and 
some rural areas have no schools at all. Few of the coun- 
trys teachers speak the Indian languages. About 80 per 
cent of rural Indians cannot read and write, compared 
with about 30 per cent of urban Ladinos. About 45 per 
cent of the total population of Guatemala cannot read 
and write. 

Guatemala has five universities. The University of San 
Carlos, in Guatemala City, is the oldest and largest. It 
was founded in 1676. Between 5 and 10 per cent of the 
people of college age go to a university. 

Population. Guatemala has a population of about 94 
million. About one-eighth of the people live in Guate- 
mala City, the capital and largest city. Guatemala City has 
about 12 times as many people as the second largest 
city, Quezaltenango. Antigua was the capital during 
most of the Spanish colonial period. 


Land 


Guatemala can be divided into three main land re- 
gions: (1) the Northern Plain, (2) the Highlands, and (3) 
the Pacific Lowland. 

The Northern Plain is the most thinly populated and 
least developed part of Guatemala. Tropical rain forests 
of hardwood trees cover most of the plain, and there 
are some grasslands. Some chicle, used in making 
chewing gum, is found in the sap of the trees. Many an- 
cient Mayan ruins, of which Tikal is perhaps the most fa- 
mous, are in the forests. The country's largest lake, 590- 
square-kilometre Lake Izabal, with its herds of manatees 
(sea cows), lies near the Caribbean Sea. : 

The Highlands are a chain of mountains extending 
across Guatemala in an east-west direction. They are 
highest in the west. There, Volcan Tajumulco—the high- 
est mountain in Central America—rises 4,220 metres 
above sea level. The region has many volcanoes, some 
of which are active. Earthquakes sometimes occur in the 
Highlands. Guatemala’s longest river, the 400-kilometre 
Motagua, rises in the Highlands and flows to the Carib- 
bean Sea. 

Most Guatemalans live in the Highlands, and most of 
the coffee- and maize-growing farmland is there. A ma 
jority of Indians live in crowded communities in the 
western Highlands. Most people in the eastern High- 
lands are Ladinos. Guatemala City lies 1,478 metres 
above sea level in the middle of the region 

The Pacific Lowland consists largely of farmlands. 
Many forest-lined streams that rise in the Highlands 
flow through the lowland to the Pacific Ocean. The low 
land has been thinly populated, but its farmlands have 
been developed since the late 1940's. The Pacific LOW- 
land has sugar cane and cotton plantations, cattle 
ranches, and farms. 


Climate 


Guatemala has a tropical climate. Temperatures i 
greatly from area to area because of differences in alti 
tude. The plains and lowlands have an average yearly 
temperature of about 27° C, with little seasonal a 
Mountain valleys 1,200 to 1,800 metres high are usua dl 
comfortably mild. They have a yearly average tempera 
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ture of 16° to 21° C. The higher valleys sometimes have Economy 
frost, and average 4° C. 

The Pacific Lowland and western Highlands receive Guatemala is a developing country. Its major natural 
from 75 to 150 centimetres of rain a year, and the east- resource is fertile soil, and farming is the leading goods- 
ern Highlands get 50 to 75 centimetres. The rainy season producing industry. Thick forests cover almost half the 
in Guatemala generally lasts from May to November, land. Most of the forests consist of cedrela, mahogany, 
and daily showers fall during most of this period. Most and other hardwood trees. Guatemala has deposits of 
of the Northern Plain receives from 200 to 380 centi- petroleum, antimony, lead, nickel, zinc, and other miner- 
metres of rain annually. There, rain falls throughout als. The country’s many mountain streams are a source 
most of the year. of cheap hydroelectric power. Guatemala has several 
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hydroelectric plants, the first of which opened in 1970. 

Guatemala is a member of the Central American Com- 
mon Market, an economic union of five nations. This or- 
ganization is based on the General Treaty for Central 
American Economic Integration (see Common Market). 
Guatemala’s trade with the other market countries, espe- 
cially El Salvador, ranks second in value only to that with 
the United States, Guatemala’s main trading partner. 

Agriculture. Guatemala's economy depends heavily 
on the export of farm products. The chief exports are 
coffee, bananas, cotton, sugar, and a spice called carda- 
mom. Coffee makes up about 30 per cent of the total ex- 
ports. The best coffee-growing land extends along the 
southern edge of the Highlands region. Some workers 
live permanently on the coffee plantations. In addition, 
many Indians from the thickly populated western High- 
lands come every year to help harvest the coffee crop. 
They do not have enough land of their own to support 
themselves. The southern edge of the Highlands region 
is also the chief cardamom-growing region. 

The production of cotton for export is expanding rap- 
idly, especially in the Pacific Lowland region. Farmers 
there also grow maize, rubber-bearing trees, and sugar 
cane, and raise beef cattle. Bananas, another important 
export, are grown chiefly near the Caribbean coast. 

Maize, the people's basic food, is the chief crop 
grown for use in Guatemala. It grows on about a third of 
the farmland. Beans, rice, and wheat are also grown. 
Livestock, especially beef cattle, are raised throughout 
the country, but the major cattle ranches are in the Pa- 
cific Lowland. 

Service industries are those economic activities that 
produce services, not goods. Such activities account for 
about half of Guatemala’s gross domestic product, the 
annual value of goods and services produced within the 
country. Community, social, and personal services form 
the most important category of service industries in 
Guatemala. This category includes government, educa- 
tion, health care, and repair services. Such services are 
most important in the large cities, especially Guatemala 
City. Wholesale and retail trade is the second most im- 
portant category. Much of the country’s trade is based 
on the distribution of agricultural products. 

Manufacturing in Guatemala is growing, but it has 
not kept up with the heavy movement of people to Gua- 
temala City and other cities. As a result, the cities have a 
serious unemployment problem. The people's low in- 
come, along with limited power sources and poor trans- 
portation, prevent faster industrial growth. 

Most of Guatemala's manufactured products are con- 
sumer goods, such as processed foods and beverages, 
clothing, and textiles. Much small manufacturing activity 
centres on Indian handicrafts, including blankets, pot- 
tery, and wood products, 

Transportation. Two major roads cross Guatemala 
from Mexico to El Salvador, and another connects the 
Pacific and Caribbean coasts. Less than 3 per cent of 
Guatemalans own a car, Many people travel by bus. Rail- 
ways link Guatemala City with both coasts. Guatemala 
City has an international airport. The major seaport, 
Puerto Barrios, is on the Caribbean Sea. 

Communication. Guatemala has about 10 daily 
newspapers, most of which are privately owned. The 
government-operated postal, telegraph, and telephone 


systems provide service only to the cities and towns. 
Guatemala has an average of about 1 television set for 
every 30 people and about 1 radio for every 20 people. 


History 


Indian period. Historians know little about the peo- 
ple who lived in what is now Guatemala before farming 
developed there. The earliest well-known society, at Las 
Charcas in the Highlands region, dates from the 1000s 
B.C. The people of this community grew maize, made 
pottery, and wove mats and ropes. 

Much of the famous Maya Indian civilization thrived 
in Guatemala between A.D. 300 and 900. The Maya re- 
corded important dates on tall, carved blocks of stone 
called ste/ae, and used a kind of picture writing. They 
built many religious centres, mainly in the Northern 
Plain region. These centres included beautiful palaces, 
pyramids, and temples—all made of limestone. The 
Maya apparently abandoned these centres during the 
900s, for reasons that are not clear. When the Spaniards 
arrived, most of the Maya were living in the Highlands 
region. See Maya. 

Colonial period. In 1523, a Spanish expedition led by 
Pedro de Alvarado set out from New Spain, the Spanish 
colony in Mexico, and invaded Guatemala. Alvarado de- 
feated all the major Guatemalan Indian groups, and es- 
tablished Spanish rule in the country. 

In 1570, Spain set up the Audiencia of Guatemala, a 
high court of judges and administrators, in what is now 
Antigua. The court ruled most of Central America. Gua- 
temala was part of New Spain, but the court had much 
power because it was so far from Mexico City, the colo- 
nial capital. The Spaniards found little gold or silver in 
Guatemala, but stayed on as plantation owners with In- 
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dian labour. In 1776, the Audiencia was moved to Guate- 
mala City after an earthquake destroyed Antigua. 

Independence. On Sept. 15, 1821, Guatemala and 
other Central American states declared their independ- 
ence. They later became part of the Mexican empire, but 
broke away in 1823 and formed the United Provinces of 
Central America. This union generally followed liberal 
economic and political policies. For example, the mem- 
ber states established various civil rights, and ended the 
special privileges of the powerful landowners. 

The union began to fall apart under pressures, includ- 
ing efforts by the conservative nobles to get their old 
privileges back. In 1839, Guatemala left the union. A con- 
servative general, Rafael Carrera, then ruled as dictator- 
president for most of the period until 1865. 

The liberals returned to power in 1871. They ended 
the special privileges that Carrera had restored, but the 
people still did not have political freedom. A number of 
liberal dictator-presidents ruled until 1944. They pro- 
moted economic development, especially coffee grow- 
ing. Foreigners were encouraged to emigrate to Guate- 
mala to develop the land. Germans became especially 
active in coffee production. In 1906, the United Fruit 
Company (now United Brands), a U.S. firm, began devel- 
oping banana plantations in Guatemala. 

The mid-1900's. In 1944, a 10-year period of social 
and economic revolution began after protests forced 
dictator Jorge Ubico to resign. A new constitution, 
adopted in 1945, provided political liberties that the 
people had never known. Under President Juan José 
Arévalo, the government promoted education and 
health measures, and encouraged the rapid growth of 
trade unions. A free press developed, along with vari- 
ous political parties. 

Colonel Jacobo Arbenz Guzman became president in 
1951. The next year, the government began to take over 
much privately owned land and distribute it among 
landless peasants. This programme included large areas 
owned by the United Fruit Company, by then the largest 
landowner in Guatemala. 

The United States government, which had begun to 
fear Communist influences in the Arbenz administration, 
supported a revolt against him. In June 1954, the rebels 
attacked from their base in Honduras. The Guatemalan 
Army refused to support Arbenz, and he resigned. A 
temporary military government was set up. 

Guatemala’s fifth constitution was adopted in 1956, 
but political confusion continued. The army seized the 
government again in 1963, and a sixth constitution went 
into effect in 1966. Elections were held that year, and ci- 
vilian government was restored under President Julio 
César Méndez Montenegro. But the country remained 
troubled. Secret political extremist groups—both rightist 
and leftist—made terror raids. Guatemalan political lead- 
ers, the U.S. ambassador, and others were killed. 

Recent developments. In 1976, a major earthquake 
struck Guatemala. It caused about 23,000 deaths and 
enormous damage to property. 

When Guatemala became independent, it claimed 
ownership of Belize (formerly British Honduras), which 
borders it on the east. But Britain ruled Belize and 
granted it independence in 1981. Guatemala opposed 
both Britain's rule and the granting of independence. In 
1991, however, Guatemala dropped its claim to Belize. 
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In the late 1970's, violence became widespread in 
Guatemala. Various groups of leftists have fought gov- 
ernment forces. The antigovernment people include 
Communists. Many are rural people, including Indians, 
who have little economic and political power. Warfare 
between rebels and government forces has caused 
many Indians in the west and north to flee deeper into 
the mountains, to Mexico, or to the United States. 

Guatemala held four presidential elections between 
1970 and 1982. Military officers won each time. But many 
people claimed the elections were fraudulent. General 
Angel Anibal Guevara won the 1982 presidential elec- 
tion, held early in March. But later that month, before 
Guevara took office, a group of military leaders took 
control of the government and established a three- 
member military junta. General Efrain Rios Montt, the 
junta's leader, suspended the Constitution, abolished 
the Congress, and banned political party activities. In 
June, Rios Montt removed the other junta members 
from power and declared himself Guatemala's only 
leader. In 1983, military leaders overthrew Rios Montt. 
One of them, General Oscar Humberto Mejia Victores, 
became the country’s leader. 

In 1985, the people elected Marco Vinicio Cerezo 
Arévalo, a civilian, president of Guatemala. A new Con- 
stitution was written, the Congress was reestablished, 
and political party activities were allowed once again. 
The new civilian government took office in 1986. Guate- 
mala’s military leaders tried several times to overthrow 
the civilian government, but their attempts were unsuc- 
cessful, A new civilian president, Jorge Serrano Elias, 
was elected in 1991. In May 1993, Serrano dissolved 
Congress and said he would rule by presidential order. 
Many Guatemalans protested against his actions. The 
military removed Serrano from office in June. Congress 
then elected Ramiro de León Carpio president. 

Related articles in World Book include: 


Abaca Central America Maya 
Alvarado, Pedro de Chicle Quetzal 
Antigua Guatemala City Textile (picture) 
Asturias, Miguel Latin America Valle, José del 
Barrios, Justo R. 
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Questions 


What is the major source of Guatemala’s income? 
What is the chief crop grown for the people's use? 
What was the United Provinces of Central America? 
What percentage of the Guatemalans are Indians? 
Who are the Ladinos? 

How did Guatemala come under Spanish control? 
What is the chief religion in Guatemala? 

In what region do most Guatemalans live? 
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Guatemala City is the capital and largest city of Gua- 
temala. The city lies on a plateau in south-central Guate- 
mala that is about 1,500 metres above sea level. For loca- 
tion, see Guatemala (map). 

The centre of Guatemala City is in the northeast sec- 
tion of the city. It has broad avenues lined with modern 
hotels, office buildings, and shopping centres. The Na- 
tional Palace, the centre of Guatemala’s government, 
faces a park in the heart of the city centre. Minerva Park, 
in a residential area north of the city centre, is known for 
its huge relief map of Guatemala. The concrete map, 
made to scale, covers about 0.25 hectare. Aurora Park, in 
the southern part of the city, is the site of several muse- 
ums, a zoo, and a race track. Aurora International Air- 
port is located just east of the park. Guatemala City has 
four universities, including the University of San Carlos, 
which was founded in the 1600s. 

Guatemala City is growing rapidly. The country’s 1981 
census reported that the city had 754,243 people. But, 
according to estimates, the population had grown to 
more than 1,500,000 by 1990. The city faces problems of 
overcrowding and poverty. Many poor people have set- 
tled in ravines on the outskirts of the city. 

Guatemala City is the country’s most important manu- 
facturing centre. Its products include beverages, proc- 
essed foods, and textiles. Retail trade and government 
also employ many people. The Central American Com- 
mon Market has its headquarters in the city. 

Guatemala City was founded in 1776 as the capital of 
the Spanish colony of Guatemala. In 1917 and 1918, 
earthquakes almost completely destroyed Guatemala 
City, and the city had to be rebuilt. An earthquake that 
struck Guatemala in 1976 caused thousands of deaths 
and widespread damage to the outlying areas of Guate- 
mala City. 

Guava is a tropical fruit. Guavas are round, oval, or 
pear-shaped and weigh from about 28 grams to more 
than 450 grams. They have yellow or light green skin 

and white, yellow, or pink flesh. The fruit has many gritty 
seeds and is an excellent source of vitamin C and vari- 
ous minerals. 

Some guava varieties taste sweet, and others havea 
sour taste. Sweet varieties may be eaten fresh. They taste 
best when fully ripe but not soft. Both the flesh and the 
seeds may be eaten. People often serve sliced sweet 
guavas with cream for dessert. Most sour guavas are 
made into jams, jellies, or juices or are used to flavour 
cakes, pies, or ice cream. 

Guavas grow on evergreen trees 1.5 to 6 metres tall. 
The trees have shiny smooth bark and drooping 
branches. 

Guavas originated in what are now Colombia and 
Peru. Today, farmers grow guavas in India, Taiwan, Thai- 
land, the Philippines, Australia, Brazil, and other tropical 
and subtropical countries. 

Scientific classification. Guavas make up the genus 
Psidium in the myrtle family, Myrtaceae, 

Guayaquil (pop. 1,199,344) is the largest city and chief 
seaport in Ecuador. It lies on the Guayas River, about 65 
kilometres from the Pacific Ocean (see Ecuador {political 
map). Oceangoing ships reach Guayaquil’s deep-water 
port by way of the Gulf of Guayaquil and the Estero Sa- 
lado ship channel, which is 58 kilometres long. 

Guayaquil was founded by Spaniards in 1538, Pirates 


Guavas develop from small, white flowers on certain shrubs 
and trees of the myrtle family. Guavas have many hard seeds. 


looted the city several times during the 1600s. Today, 
Guayaquil is a busy commercial centre. It has breweries, 
a cement factory, flour mills, ironworks, sawmills, small 
shipyards, and textile mills. 

Guayule is a rubber-producing shrub that is native to 
the desert of southwestern Texas and north-central Mex- 
ico. The guayule plant grows 30 to 90 centimetres tall. Its 
branches have silver leaves shaped like spearheads. 
Tiny white flowers grow in small clusters on the stems. 

The Aztec Indians played games with rubber balls 
made from guayule. They chewed guayule bark to get 
rubber from the plant. In the 1880's and 1890's, busi- 
nesses became interested in guayule as a source of rub- 
ber. By 1910, several factories in the United States and 
Germany were producing rubber from wild guayule. 
The rubber industry soon switched almost entirely to 
the tropical hevea rubber tree as its source of natural 
rubber. 

Scientific classification. Guayule belongs to the daisy fam- 
ily, Compositae (Asteraceae), It is Parthenium argentatum. 

See also Rubber. 

Guelder-rose is a handsome shrub of the honey- 
suckle family. The plant is believed to be native to the 
Dutch province of Gelderland. It produces large, ball- 
shaped, scented white flowers that grow in clusters. It 
has dark green maplelike leaves. The flowers, borne in 
late spring, are followed by juicy red berries in the au- 
tumn. The Guelder-rose grows to about 4 metres. 

The Guelder-rose grows best in full sun in a rich 
Moist soil. Berries are produced more abundantly on 
plants grouped in twos and threes. 

Scientific classification. The Guelder-rose belongs to the 
honeysuckle family, Caprifoliaceae. It is Viburnum opulus. 
Guelphs and Ghibellines were two political grouPs 
in Italy during the late Middle Ages. Guelph is the 
form of the German family name Welf, It was the Wi 
family that held the duchies of Bavaria and Saxony in the 
1100s. Ghibelline is said to have come from Waibli 
the name of an estate of the Hohenstaufen family. 

The contest of these two families for the throne 0 


Germany began the strife between the two Italian par- 
ties. The Ghibellines favoured the imperial cause, and 
the Guelphs supported the pope, who opposed the au- 
thority of the German emperor in Italy. 

The Hohenstaufens were wiped out in the mid-1200s 
and the names lost their original meaning. By tradition, 
certain towns were Guelph and others Ghibelline. If the 
ruling authorities in any town took one name, the oppo- 
sition usually took the other. 
gata step See Arthur, King; Round Table; Lancelot, 

ir. 
Guenon is any of a group of monkeys that live 
throughout Africa south of the Sahara. Guenons have a 
long tail, a roundish head, and a short face. Adult gue- 
nons weigh from 1.5 to 7 kilograms. The females are 
slightly smaller than the males. The hair on the face and 
body of these monkeys grows in various patterns of col- 
ours, especially black, white, and red. Some adult gue- 
nons have long, white facial hair that resembles a beard 
and moustache. 

There are more than 20 species of guenons. They in- 
habit a wide variety of forested environments, including 
swamps, tropical rain forests, and wooded, grassy 
plains. Almost all guenons live in trees. A type of gue- 
non called the vervet is probably the most common spe- 
cies of monkey in Africa. 

Guenons eat many kinds of food. They feed mainly on 
fruit, leaves, buds, and seeds. They also eat insects. Oc- 
casionally, they prey on young birds and other small ani- 
mals. Guenons have small pouches in their cheeks that 
allow them to hold extra food. 

Guenons live in groups that consist of anumber of 
adult males and females and their young. Some groups 
have a male leader, but he does not have strong control. 

Scientific classification. Guenons belong to the Old World 
monkey family, Cercopithecidae. They are included in four 
genera: Cercopithecus, Miopithecus, Allenopithecus, and 
Erythrocebus. 


See also Monkey. 
Guernsey. See Cattle (Dairy cattle; picture). 


The Guelder-rose has large white flowers. 
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The vervet is the most common type of guenon. 


Guernsey is the westernmost of the Channel Islands in 
the English Channel. For location, see Channel Islands 
(map). Guernsey has a population of about 56,000. A 
large part of the island’s 63-square-kilometre area is cov- 
ered with small farms, hedged fields, and narrow, wind- 
ing lanes. Greenhouses are used to grow tomatoes and 
many varieties of flowers. Tan-and-white Guernsey cattle 
on the island produce rich milk. Banking and the pro- 
duction of knitted garments are also important indus- 
tries. St. Peter Port is the chief town. 
Guerrilla warfare is warfare by roving bands of 
fighters who torment the enemy with ambushes, sudden 
raids, and other small-scale attacks. Guerrillas may be 
organized, but they usually fight in small bands. They 
most often operate behind enemy lines and use hit-and- 
run tactics and sabotage to surprise and harass the 
enemy. They take advantage of natural features of the 
terrain—such as forests, hills, lakes, and rivers—to con- 
ceal and launch attacks. When waged in cities, such op- 
erations are usually called “urban terrorism.” They fea- 
ture bombings, kidnappings, and other violent actions. 
Guerrillas are sometimes called underground or resist- 
ance fighters, or partisans. Guerrilla tactics are usually 
used by groups with limited resources against an 
enemy with vastly superior power and strength. The 
word guerrilla means little war in Spanish and was first 
used during the Napoleonic Peninsular War (1808-1814). 
Since ancient times, people have waged guerrilla 
warfare against invading armies. Guerrilla tactics de- 
prived the enemy of food and shelter, destroyed lines of 
communication and supply, and helped organize resist- 
ance among the people. 
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In modern times, many peoples have used guerrilla 
warfare to fight and try to overthrow an existing govern- 
ment. Guerrilla warfare against a government occurs 
most frequently in rural areas of chiefly agricultural na- 
tions. The people of such nations often feel that the gov- 
ernment does not act in their best interest. In turn, the 
people have little loyalty to, or contact with, the govern- 
ment. In outlying areas, the people may even have a dif- 
ferent culture and speak a different language than the 
nation’s rulers. They do not cooperate with the govern- 
ment and generally oppose it. Their guerrilla activities 
may range from ordinary banditry and theft to raids by 
disciplined, well-trained forces. Members of many guer- 
rilla bands are civilians, such as farmers or labourers, 
who act secretly as guerrillas. 

Modern guerrilla techniques were perfected by 
Mao Zedong, leader of the Chinese Communists, during 
his long—and finally successful—fight against the Chi- 
nese Nationalists from 1927 to 1949. In modern guerrilla 
warfare, small groups of revolutionaries try to gain the 
sympathy and support of—and control over—the people 
of the countryside. They gain recruits and build up sup- 
plies of food and other necessities. Guerrillas may take 
years to gain popular support. 

The guerrillas use ambush, sabotage, assassination, 
and other terrorist attacks to harass government forces. 
They design these tactics to weaken the people's confi- 
dence in the government and to persuade them to be- 
lieve that the government cannot defend either itself or 
the people. At this stage, guerrillas deliberately avoid 
combat except under conditions and against targets that 
they select. A guerrilla band could easily be wiped out 
in open battle by a superior government force using in- 
fantry, artillery, and warplanes. The guerrillas some- 
times become strong enough to ‘liberate’ some areas of 
the country, provoke a civil war, and overcome the gov- 
ernment troops in battle. 

The guerrillas’ strength comes mainly from their abil- 
ity to control the people. Guerrillas use many methods 
to appeal to the people and gain their sympathy and 
support. They provoke political, racial, and social trou- 
bles so that the government acts against the people. The 
guerrillas hope that such action will set more and more 
people against the government. 


In guerrilla warfare, bands 
of fighters often take advan- 
tage of hills and other natural 
features in staging surprise at- 
tacks against enemy armies. 
Afghan guerrillas, like the one 
shown here, fought Soviet 
soldiers after the Soviet inva- 
sion of Afghanistan in late 
1979 and early 1980. 


Most guerrilla propaganda includes promises to take 
land from the rich and give it to the poor. Such prom- 
ises help stir up a nation’s peasants against the ruling 
class. Peasant support is sometimes sought by appeals 
to nationalism, especially in countries where a foreign 
nation has much influence. Guerrillas also try to take ad- 
vantage of the hopes and ambitions of the peasants for 
improving their way of life. If all peaceful methods fail, 
guerrillas use threats and force to gain support. 

To defeat guerrillas, a government must win back the 
people's support. For example, the people may be paci- 
fied with political and social reform. They may be given 
such necessities as food, clothing, shelter, and medi- 
cine. The people must also be protected from the guer- 
rillas and trained to defend themselves. : 

History. Guerrilla tactics against enemy armies date 
back to ancient times. Fierce Scottish Highland tribes ‘ 
launched guerrilla attacks against the Roman armies tha 
occupied Great Britain during the A.D. 100’. During the 
Thirty Years’ War (1618-1648), bands of armed peseti 
in some European countries attacked soldiers who ha 
wandered from their camps. American Indians used x 
guerrilla tactics against enemy tribes and, later, agains 
the white settlers. did 

During World War | (1914-1918), guerrilla warfare l 
not occur in Europe mainly because armies fought Ton 
trenches along fixed battlefronts. But in the Middle pe 
Arabs used guerrilla tactics when they revolted and wo! 
independence from the Ottoman Empire. f 

During World War II (1939-1945), resistance pi 
in several European countries, including France and 
goslavia, formed underground guerrilla groups that 
fought the Nazi invaders. In Burma and the Philippines: 
guerrilla forces operated against invading Japanese 
forces. . ed 

After World War Il, people of many countries wag 
guerrilla warfare against their governments. Some a 
fought the colonial governments of European ane? 
China, Mao Zedong led the Communists to victory oi 
the Nationalists in 1949 after a 22-year struggle. In 195% 
France lost its Indochinese colonies to Communist ak 
forces following eight years of fighting against gente 
las. France lost Algeria in 1962 after guerrillas in Alg 
revolted and gained independence 


In the Western Hemisphere, the Cuban leader Fidel 
Castro began an attempt in 1953 to overthrow the coun- 
trys government. Castro's small force of revolutionaries 
was almost wiped out at first. But Castro used guerrilla 
methods skilfully and he gradually gained recruits from 
the population. By 1959, the guerrillas had become 
strong enough to defeat the army and Castro took over 
as dictator of Cuba. Several years after the Cuban revo- 
lution, one of Castro's top aides, Ché Guevara, went to 
South America to lead further revolutions. Guevara was 
killed in 1967 while leading a force against Bolivian gov- 
ernment troops. See Guevara, Ché. 

Many other guerrilla revolts have failed. In the Philip- 
pines, the Communist Huks turned against their govern- 
ment after the Japanese occupation ended in 1945. To 
overcome them, the government undertook a campaign 
that included land reform, rewards for Huks who sur- 
rendered, and attacks on guerrilla hideouts. By 1954, the 
Huks had been defeated. 

The British conducted a successful antiguerrilla cam- 
paign in Malaya after Communist revolutionaries tried 
to take over the country, then a British colony, in 1948. 
British troops hunted down the guerrillas, and the gov- 
ernment improved economic, political, and social con- 
ditions. By 1957, when Malaya became an independent 
nation, the guerrillas had been defeated. 

Since the 1960, guerrillas have battled government 
troops in many parts of the world. In Northern Ireland, 
the Irish Republican Army (IRA) used guerrilla tactics 
against British government forces and installations. Arab 
guerrillas raided Israel from neighbouring Egypt, Jor- 
dan, and Syria. Communist guerrillas in the Philippines 
battled government troops there. In Southeast Asia, the 
Viet Cong used guerrilla tactics in the Vietnam War. 

During the 1960's and 1970s, various urban guerrilla 
bands in the United States, Latin America, and Western 
Europe staged kidnappings, bombings of public build- 
ings, assassinations, and other terrorist acts. But none of 
these groups seized power. 

Guerrillas called Sandinistas overthrew the president 
of Nicaragua in 1979 and set up a new government. In 
Rhodesia, now called Zimbabwe, black guerrillas fought 
government troops during most of the 1970s in an at- 
tempt to overthrow the white-ruled government. In, 
1979, blacks gained control of the government. That ` 
same year, Afghan guerrillas began fighting the Afghan 
government and Soviet troops supporting the govern- 
ment. The Soviet troops withdrew in 1988 and 1989, and 
the guerrillas overthrew the government in 1992. 

See also Palestine (The continuing conflict); Partisans; 
Spain (French conquest); Terrorism; Underground. 
Guest, Edgar Albert (1881-1959), a British-born 
American poet, wrote about friendship, family affection, 
the home, and similar subjects. One of his famous lines 
is “It takes a heap o' living to make a house a home.” 
Guest was born in Birmingham, England, and went to 
the United States as a boy. He attended school in De- 
troit, Michigan, and began to work for the Detroit Free 
Press in 1895. His works include two collections, A Heap 
oʻ Living (1916) and Life's Highway (1933). 

Guevara, Ché (1928-1967), was perhaps the second 
most powerful member of the Cuban government under 
Fidel Castro. He served as minister of industry from 1961 
to 1965 and directed much of the governments eco- 
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nomic planning. Guevara 
was killed by Bolivian 
troops while leading a 
guerrilla band trying to 
overthrow the government 
of Bolivia. 

Guevara was born in Ro- 
sario, Argentina. His real 
name was Ernesto Gue- 
vara, but most people 
called him by his nick- 
name, Ché. He received a 
degree of medicine from’ 
the University of Buenos 
Aires. Guevara became a 
revolutionary because he believed that the violent over- 
throw of governments was the only way to improve so- 
cial conditions and eliminate poverty. 

In 1954, Guevara held a minor post in the Communist- 
supported government of Guatemala. After the over- 
throw of the Guatemalan government that year, he fled 
to Mexico. There, Guevara met Castro and joined his 
movement to overthrow the government of Cuba. Gue- 
vara served as a doctor and military commander in Cas- 
tro's guerrilla forces in Cuba during the late 1950's. After 
Castro took control of Cuba in 1959, he appointed Gue- 
vara president of the National Bank of Cuba. Guevara 
vanished while at the peak of his power in Cuba and 
then turned up as the leader of a band of guerrillas in 
Bolivia. He became a hero to many people who re- 
garded him as an idealist. 

Guggenheim, Meyer (1828?-1 905), was a Swiss-born 
industrialist who made a fortune in the United States in 
the mining and smelting business. Members of Guggen- 
heim’s family contributed much of their wealth to chari- 
table and educational organizations. 

Guggenheim was born in Lengnau, in the canton of 
Aargau, Switzerland. He went to the United States in 
1848. In 1881, he bought a share in two mines in Lead- 
ville, Colorado. Guggenheim later gained the control- 
ling interest in the mines. Soon afterward, rich quanti- 
ties of silver and lead were discovered in the mines. 
Eventually, Guggenheim’s mining and smelting opera- 
tions extended to South America and Africa. 

Several of Guggenheim’s sons became noted for their 
philanthropy. Daniel set up the Daniel and Florence 
Guggenheim Foundation to promote the “well-being of 
mankind.” He also founded the School of Aeronautics at 
New York University. Murry established the Murry and 
Leonie Guggenheim Foundation, which set up free den- 
tal clinics. Simon founded the John Simon Guggenheim 
Memorial Foundation to offer grants for study. Solomon 
R. Guggenheim founded the Guggenheim Museum in 
New York City. 

Guggenheim Museum houses an important collec- 
tion of paintings, sculptures, and other works of art cre- 
ated in the late 1800s and 1900s. The museum is located 
in New York City in an unusual circular building de- 
signed by Frank Lloyd Wright. Solomon R. Guggenheim 
founded the museum in 1937 to promote art and educa- 
tion in art. 

Guiana is a name for regions on the northeast coast of 
South America. See French Guiana; Guyana; Suriname. 
Guide dog. See Dog, Guide. 
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Missiles, including the U.S. missiles shown above, are kept ready for battle. The Poseidon, left, 
blasts off from an underwater submarine. Ground troops launch the Dragon, upper right, against 
tanks, An underground location called a si/o holds a giant Minuteman, /ower right. 


Guided missile 


Guided missile is a bomblike flying weapon that is 
steered to its target. Some guided missiles steer them- 
selves. They contain a computer and other special 
equipment that guides them. Some of these missiles can 
even chase and destroy a moving target, such as an 
aeroplane or missile. Other guided missiles fly under 
human control, though they carry no pilot. They follow 
directions radioed to them from controllers who may be 
far away. 

Most guided missiles look like rockets. Some have 
stubby, aeroplanelike wings. Most actually consist of a 
rocket with one or more explosive sections called war- 
heads. A jet engine, rather than a rocket motor, powers 
a few kinds of missiles. Still others are winged bombs 
with no engine. An aeroplane drops such glide bombs. 

Guided missiles have a wide range of sizes. A small 
rocket about 1.2 metres long can be launched on the 
battlefield at a tank or an aeroplane. A giant missile 
about 18 metres tall can reach one-third of the way 
around the world. Such a missile, with a nuclear war- 
head, can destroy an entire city. 

Nuclear missiles are among the world’s most feared 
weapons. Some people believe that this fear itself helps 
prevent a war from breaking out among countries that 
have nuclear weapons, They think that no nation would 
dare attack another country and risk being destroyed by 
that country’s missiles. 


Many people also believe that strong nations have 
built more nuclear missiles than they need for protec- i 
tion. These people fear that a continued build-up of nu 
clear missiles makes the start of a war more likely. Éa 

Today, several nations have large numbers of nuc Hs 
missiles standing ready to be launched. The mins 
aimed at targets located in the countries that may be fe 
come enemies in the event of a war. No nation has ev 
launched a nuclear missile against an enemy. pares 
clear missiles, however, have become standard battle 
field weapons. i 

The Persian Gulf War of 1991 marked the first ines 
that precision-guided missiles played an important ne 
in warfare. A coalition led by the United States a 
several kinds of guided missiles against Iraq. Thea 
siles were much more accurate than those used by 
For details, see Persian Gulf War. 


Parts of a guided missile 


A guided missile consists basically of a wahoo 
tached to a tubelike body. A rocket or a jet engine 
power the missile. Special equipment in the Aare 
guides it to its target. This section of the article pas and 
with (1) the warhead, (2) the engine, and (3) uaa 
control equipment. It also describes the equipme 
needed to launch a guided missile. ; 

The warhead may contain a high explosi ds wor! 
TNT, or a nuclear device. High-explosive wens by 
in various ways. Some damage their target prior ex 
creating a tremendous blast of air pressure. Ot 


ve, such as 


plode and shoot out many metal fragments (pieces) in all 
directions. The flying fragments then strike and damage 
the target. 

A nuclear warhead may contain an atomic or hydro- 
gen explosive device. Some nuclear missiles contain 
several warheads. A nation would launch such a missile 
against a group of closely spaced targets. When the mis- 
sile neared the target area, the warheads would sepa- 
rate and each would proceed toward its own target. 
Such warheads are called Multiple Independently Tar- 
getable Reentry Vehicles (MIRV's). 

Every missile has a fusing system that causes the war- 
head to explode at the proper time. This system first 
puts the warhead in a “ready” condition so that it will ex- 
plode when triggered. At the proper time, the fusing 
system triggers the main explosion by setting off a small 
charge. This action may occur automatically after the 
missile has come near its target. In some cases, human 
controllers trigger the explosion. 

The engine. A rocket engine powers most guided 
missiles, This engine works by burning chemicals. The 
burning produces gases that have a very high pressure. 
The high pressure forces the gases backward out of the 
engine. At the same time, the reaction force pushes the 
engine—and the missile—forward. 

The chemicals burned in a rocket engine are called 
propellants. Most guided missiles use solid propellants 
shaped in the form of a hollow rod called a grain. Some 
missile engines use liquid propellants, which are car- 
ried in special tanks inside the body of the missile. 

Rocket propellants include two types, the fuel and the 
oxidizer. The fuel provides the basic burning substance. 
The oxidizer supplies the oxygen needed to make the 
fuel burn. In solid-propellant rockets, the fuel and oxi- 


Parts of a rocket- 
powered missile 
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Liquid-Propellant Missile 
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Combustion chamber 


Solid-Propellant Missile 


Oxidizer tank 
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dizer are both in solid form and are combined in the 
grain. Once the grain has been set on fire, the fuel and 
oxidizer combine and continue to burn. In missiles that 
use liquid propellants, the fuel and oxidizer must be 
pumped or forced in some other way into the combus- 
tion chamber of the engine. There, the propellants mix 
and burn. 

A jet engine powers some guided missiles. A jet en- 
gine uses fuel as does a rocket. However, a jet engine 
gets its oxygen from the atmosphere, taking in air as it 
flies, Because a jet engine requires oxygen, jet-powered 
missiles cannot operate in space, where there is almost 
no air, Rockets carry their own oxidizer, and so they can 
work in space. See Rocket; Jet propulsion. 

Guidance and control s; work together to 
keep a missile on course. The guidance system may in- 
clude a computer and other special instruments. These 
instruments remember’ the course planned for the mis- 
sile and send electronic steering “instructions” to the 
control system. The control system includes movable 
devices that control the missile’s flight, such as fins, 
vanes, and wings. These devices use the instructions 
from the guidance system to turn the missile in the de- 
sired direction. For more details, see the section of this 
article on Kinds of guidance systems. 

Launching equipment guides a missile while it is 
being launched. Some missiles are launched from a 
tube. Others take off from a launcher that has tracks or 
rails, along which the missile runs. Launching equip- 
ment set up in a permanent location makes up a missile 
site. An underground site is called a silo. Some silo- 
based missiles are launched from their underground 
position. Others first rise to ground level on a lift or 
raised platform. 


d missiles are powered by a rocket engine. These diagrams show the main parts of two 
ered missiles. One kind uses liquid propellants, which consist of a fuel and an 
eeded to make the fuel burn). The other kind uses a solid propellant. 
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An air-to-air missile drops from a U.S. fighter and roars toward 
its target. This missile, called the Phoenix, can strike enemy air- 
craft up to 200 kilometres away. 


On the battlefield, special trucks move missiles to de- 
sired launching locations then serve as launchers. 
Launchers can be attached to the wings or body of an 
aeroplane or set up on a ship. Missile submarines use 
compressed air to push the missile up to the surface, 
where the rocket engine takes over. 


Kinds of guided missiles 


Guided missiles can be classified in various ways, de- 
pending on such characteristics as how far they fly and 
what targets they attack. For example, one important 
group of missiles—ballistic missiles—get their name 
from the way they fly. They follow an arching, ballistic 
path like that followed by a ball thrown through the air. 
All other missiles can be described as nonballistic. 
Guided missiles also may be grouped into four other 
types, depending on where their flight begins and ends. 


A surface-to-air missile blasts away from a U.S. Navy patrol 
gunboat. The missile shown above, called the Standard, is clas- 
sified as a ship-to-air missile. 


These types are: (1) surface-to-surface, (2) surface-to-air, 
(3) air-to-air, and (4) air-to-surface. 

Ballistic missiles. The flight of a ballistic missile has 
two parts. During the first part, the missile’s rocket en- 
gine blasts the missile onto its planned course and gives 
it the desired speed. After a short time, the engine shuts 
off. In the second part of the flight, the missile continues 
to climb until it attains maximum height. Then it drops 
down on its target. A ballistic missile is guided only dur- 
ing the first part of its flight. 

Ballistic missiles travel great distances. They need to 
carry large amounts of propellants to reach the proper 
speed and altitude for a long flight. In fact, nearly 90 per 
cent of the weight of a ballistic missile may be propel- 
lants. As a result, ballistic missiles are the largest of all 
missiles. 

An intercontinental ballistic missile \\CBM) can fly 


AMIRV attack and a 
defence against it 


The top diagram shows how several warheads from a single missile can attack different targets. 
Such warheads are called Multiple Independently Targetable Reentry Vehicles (MIRV's). The bot- 
tom diagram shows how antiballistic missiles (ABM's) might be used to defend against the attack. 


Launch of missile 
equipped with MIRV's 


-i 


SORN A MIRV attack might consist 
of three warheads directed to 
three different targets, plus a 
decoy, or dummy, warhead. 
The purpose of the decoy 
to attract a defending missile 
that might otherwise destroy 
areal warhead 


An ABM defence against? 
MIRV attack would require as 
many missiles as there are = 
tacking warheads. In the ma 
noeuvre shown, four A\ M's : 
have exploded, each destroy 
ing one of the warheads, in 
cluding the decoy 


from one continent to another. An ICBM may strike a 
target from about 5,500 to 15,000 kilometres away after 
soaring as high as 1,100 kilometres. An intermediate 
range ballistic missile IRBM) flies shorter distances— 
from about 2,700 to 5,500 kilometres. An ICBM or IRBM 
launched from a submarine may be called a submarine- 
launched ballistic missile (SLBM). A medium-range bal- 
listic missile (MRBM) can reach from about 1,100 to 
2,700 kilometres. A short-range ballistic missile (SRBM) 
can reach up to about 1,100 kilometres. The U.S. Army's 
Pershing 1a missile and the Scud missile used by Iraq 
during the Persian Gulf War are MRBM's. 

An ICBM with a nuclear warhead can destroy an en- 
tire city, and so it could greatly affect the course of a 
war. Such long-range missiles are important in military 
strategy (overall war planning). As a result, they are 
called strategic missiles. 

Nonballistic missiles. Most guided missiles are non- 
ballistic. Some fly their entire course under power from 
their engine and under the control of their guidance 
system. They are usually fired at tactical (battlefield) tar- 
gets, including planes, ships, tanks, and even other mis- 
siles, However, certain types of nonballistic missiles can 
serve as strategic weapons. For example, cruise missiles 
are equipped with either nuclear or conventional war- 
heads that can destroy industrial centres and military in- 
stallations. These jet-powered missiles can fly at ex- 
tremely low altitudes to escape radar detection. They 
can be launched from the ground, from large aircraft, 
from submarines, and occasionally from surface ships. 

Nonballistic missiles are often named after their spe- 
cial characteristics. Most of those described in the fol- 
lowing sections are nonballistic missiles. 

Surface-to-surface missiles (SSM's) are launched 
from the ground or the sea against surface targets. 
SSM's include a wide variety of weapons, some carrying 
nuclear warheads. The largest SSM's are the interconti- 
nental ballistic missiles. Small, short-range surface-to- 
surface missiles can support battlefield operations by 
knocking out such targets as enemy supply dumps. 
Such SSM's travel up to 640 kilometres. The smallest 
battlefield-support missiles can be fired by one soldier 
at nearby troops or tanks. 

Antisubmarine missiles are an important kind of SSM. 
These missiles fly through the air, plunge into the water 
above an enemy submarine, and then dive down to de- 
stroy the sub. Antisubmarine SSM's may be fired from 
surface ships or from submarines. 

Surface-to-air missiles (SAM’s) are fired from the 
ground or from surface ships at aeroplanes or missiles. 
Many are small enough for one soldier to carry and 
launch. Others, such as France's Roland and the United 
Kingdom’s Rapier, are used to guard airbases and head- 
quarters and are carried on specially adapted vehicles. 
The largest, such as the Nike-Hercules, stand up to 12 
metres tall, have ranges of up to 150 kilometres, and are 
located in permanent silos. 

_ Missiles designed to be launched against approach- 
ing enemy missiles are called antimissile missiles. A 
special type, called an antiballistic missile (ABM), guards 
against enemy ballistic missiles. The U.S. Army's Patriot 
Missile is an example of an ABM. Antimissile missiles 
are launched to meet enemy missiles and explode close 
enough to destroy them. 
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Air-to-air missiles (AAM's) are launched from inter- 
ceptor aircraft or helicopters against enemy aircraft. 
Most are small, short-range, heat-seeking weapons 
which are attracted to the enemy aircraft by the heat of 
its exhaust. 

Air-to-surface missiles (ASM’s) are launched from 
aircraft or helicopters against small mobile targets such 
as tanks. Aircraft can launch such missiles against ships. 
Many aircraft-launched ASM‘s, such as the French Exo- 
cet, have integral radar and can be fired from great 
ranges. Aircraft-launched cruise missiles (ALCM‘s) are a 
special type of ASM. 


Kinds of guidance systems 


One or more kinds of guidance systems may steer a 
missile to its target. For example, one kind may control a 
missile during the early part of its flight, and another 
kind may take over for the final attack. The four main 
kinds of missile guidance systems are: (1) preset, (2) 
command, (3) beam-riding, and (4) homing. 

Preset guidance makes a missile follow a course 
that is mapped out before the missile is launched. The 
guidance system is preset—that is, set before the flight 
begins—to direct the missile to its target. Some preset 
systems turn the missile's control vanes according to a 
set pattern and turn off the missile engine at a planned 
time. Others measure the accuracy of the flight and 
make corrections as necessary. 

The preset guidance system of the U.S. Navy's Toma- 
hawk cruise missile is so accurate that the missile could 
fly through the goal posts at both ends of a rugby field 
after flying hundreds of kilometres. The missile obtains 
this accuracy through terrain contour mapping 
(TERCOM). The missile takes pictures of the terrain at 
regular intervals during its journey and compares them 
with images stored on its computer. The missile can 
then correct its course at a specific point or landmark. 

Command guidance enables the missile launching 
crew to steer the missile. There are several ways to send 
command (steering) signals to the missile. In a wire- 
command system, electronic signals go to the missile 
over long wires that remain attached to the missile in 
flight. A missile with this kind of guidance is the U.S. 
Army's Tube-launched, Optically tracked, Wire com- 
mand-link guided (TOW) antitank missile. Other systems 


AUS. Army Patriot ABM launcher stands ready for use dur- 
ing the Persian Gulf War of 1991. Patriot missiles intercept and 
destroy approaching enemy missiles. 
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transmit commands by radar or radio waves or by a 
laser beam. The U.S. Army's Patriot ABM has a radar- 
controlled guidance system. 

Beam-riding guidance leads a missile to its target 
by means of radar or a laser beam. The main use of this 
kind of system is to destroy aeroplanes. First, an aiming 
station in the launching area directs a narrow radar 
beam at the enemy aircraft. Then, the missile is 
launched. The missile, controlled by a computer inside 
it, rides” the beam to the target. 

Homing guidance enables a missile to hit a target by 
following some form of energy coming from the target. 
For example, the target may give off heat, or it may re- 
flect radar signals. The missile follows the heat or radar 
signals “home” to the target. 


How missiles are guided 


The diagrams below show three kinds of guidance systems 
used to steer missiles to their target. The guidance systems are 
shown in simplified form. 


Command guidance system enables human operators to con- 
trol a missile. This drawing shows a missile being guided by 
radio control. Separate radar sets track the missile and its target. 


Beam-riding guidance system involves an electronic beam, 
such as radar, that remains pointed at the target. Equipment in 
the missile keeps the missile travelling along the beam. 


Homing guidance system detects a “trail” of heat or some 
other radiation coming from the target. The missile, controlled 
by the guidance system, follows the trail to the target. 


Guidance systems that home on heat include the U.S. 
Army's Redeye and the Soviet SA-14 missiles. These 
weapons follow the trail of hot gases produced by the 
target aircraft's jet engines. Homing systems that use 
radar are of two types. In one type, equipment in the 
missile itself sends out radar signals that are reflected 
by the target. In the other type, the radar signals come 
from an aircraft, a ground station, or a ship, instead of 
from the missile. 


History 


Early development. The Chinese used unguided 
rockets as fireworks perhaps as early as the 1200's. By 
the 1300's, such rockets were used widely in Asia and 
Europe. During the early 1800s, William Congreve, a 
British Army officer, developed unguided, rocket- 
powered missiles that could carry explosives. These 
missiles were used widely in wars fought in Asia, Eu- 
rope, and North and South America. 

The military use of rocket missiles dropped off during 
the late 1800's. By that time, artillery weapons had be- | 
come so accurate that they were more effective than 
were rocket missiles. During World War I (1914-1918), 
France made limited use of unguided rockets to shoot 
down war balloons. ; 

The first guided missiles. The United States experi- 
mented with pilotless aeroplanes during World War |. 
These early types of guided missiles carried explosives 
and were guided by preset controls. In 1924, the U.S. i 
Navy developed a similar missile-plane guided by radio 
control. Neither of these planes was used in combat. 

During World War Il (1939-1945), Germany developed 
the first guided missiles used in combat. By the early 
1940's, Germany had produced two terrifying weapons— 
first the V-1 and then the V-2. These missiles caused 
great destruction and loss of life in European cities, 
mainly London and the Belgian port of Antwerp. 

The V-1 was about 7.5 metres long and carried about 
a ton of explosives. The Germans called it Verge/tungs- 
waffe Eins (Vengeance Weapon One). The V-1 had pre- 
set guidance and flew at a speed of about 580 kilome- 
tres per hour, The V-1's special jet engine, called a 
pulse-jet, produced a loud stuttering sound that an- 
nounced the missile’s approach. Because of this sound, 
people in the United Kingdom called the missile the 
buzz bomb. 

The V-2, twice as long as the V-1, flew under rocket 
power. Like the V-1, the V-2 had preset guidance. But 
the V-2 travelled at a speed of more than 5,300 kilome- 
tres per hour, faster than the speed of sound. People in 
target cities could not hear the V-2 coming. A 

The Allies made limited use of guided missiles during 
World War II. One U.S. missile, the Azon, was a radio- 
controlled bomb that could be steered after being 
dropped from a plane. The U.S. Navy used a missile 
called the Bat. This air-to-ship glide bomb used a radar 
homing guidance system. s 

Postwar developments. After the war, the United 
States and the Soviet Union began a missile develop- 
ment race, each trying to produce more powerful 
guided missiles than the other. In the late 1950s, each 
nation test-launched its first intercontinental ballistic 
missiles and worked to create submarine-launched miS 
siles. During the 1960s, the United States and the Soviet 


Germany launched V-2 missiles against European cities near 
the end of World War II. These missiles stood about as tall as a 
five-storey building and flew faster than the speed of sound. 


Union developed antiballistic missiles. In the 1960's, 
France and the United Kingdom entered the nuclear 
race. France developed its own missiles, and the United 
Kingdom purchased Polaris missiles from the United 
States. 

By the late 1960's, the total number of missiles and nu- 
clear warheads had grown alarmingly large. The United 
States and the Soviet Union then began negotiations to 
end the missile race. The two nations reached a number 
of agreements. The first pacts called for limits on the 
production of certain missiles. Beginning in the late 
1980's, the two nations agreed to sharp reductions in 
their missile arsenals. However, the future of these 
agreements became uncertain when the Soviet Union 
broke up in 1991. But in 1992, Russia and other inde- 
pendent states that had been part of the Soviet Union 
also agreed to the sharp reductions. In 1993, the United 
States and Russia agreed to even deeper cuts. See Dis- 
armament; Strategic Arms Limitation Talks. 

Related articles in World Book include: 


Air force (The nuclear age) Goddard, Robert H. 
Antiaircraft defence Jet propulsion 
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Bomb Space exploration 
Cape Canaveral Von Braun, Wernher 


Outline 


|. Parts of a guided missile 
A. The warhead 
B. The engine 


C. Guidance and control sys- 
tems 
D. Launching equipment 
Il. Kinds of guided missiles 
A. Ballistic missiles 
B. Nonballistic missiles 
C. Surface-to-surface missiles 
D. Surface-to-air missiles 
E. Air-to-air missiles 
F. Air-to-surface missiles 
Ill. Kinds of guidance systems 
A. Preset guidance C Beam-riding guidance 
B. Command guidance D. Homing guidance 
IV. History 


Guilds 411 


Questions 


What is a missile si/o? 

What two German missiles caused great destruction during 
World War Il? E 

What is the purpose of a missile’s fusing system? 

How does an ICBM differ from an IRBM? 

What type of guidance system depends on heat or some other 
energy coming from a target? 

What propellants are needed in a rocket-powered missile? 

What is the difference between strategic and tactical missiles? 

What kind of guided missile flies without an engine? 

How is a missile launched from an underwater submarine? 

Why are ballistic missiles the largest of all missiles? 


Guides. See Girl Guides and Girl Scouts. 

Guido d'Arezzo. See Classical music (picture: Guido 
d'Arezzo). 

Guildford (pop. 121,500) is a local government district 
in Surrey, England, centred on the town of Guildford. It 
lies southwest of London. Outside the town of Guild- 
ford, the district includes much beautiful countryside, 
which forms part of the green belt around London (see 
Green belts). Many people who live in Guildford travel 
to London each day to work. But Guildford also has in- 
dustries of its own, including the manufacture of com- 
mercial vehicles and of plastics goods. 

Guildford is the site of the University of Surrey. A new 
cathedral in modernized Gothic style was consecrated 
in 1961. The Royal Grammar School was built in the 
1500's. The school still has some chained books that date 
from the time it was built. St. Mary's Church is partly 
Saxon. The Yvonne Arnaud Memorial Theatre, which 
opened in Guildford in 1965, stands on the banks of the 
River Wey. Lewis Carroll died in 1898 in a house near 
the castle gateway and is buried in Guildford. 

See also Carroll, Lewis; Surrey (picture). 
Guildhall. See London. 

Guilds, in the Middle Ages, were associations of peo- 
ple who had common interests, or who were engaged 
in the same work. People formed charitable, religious, 
and social guilds. The members of religious guilds paid 
money into a common fund. Members who needed 
help because of sickness or old age received relief 
known as a/ms. The guilds arranged for Mass to be of- 
fered for members who died. The religious guilds were 
suppressed in England in the 1500s. 

Guilds formed by merchants and craftworkers to pro- 
tect their business interests had a more lasting influ- 
ence. These guilds are known as merchant guilds and 
craft guilds. 

Merchant guilds were general associations of all the 
businessmen of a town. These guilds developed in the 
1000's and 1100's, and many towns had such guilds. The 
aim of the merchant guilds was to protect the business 
interests of their members. Merchant guilds were inde- 
pendent of one another, and each guild made regula- 
tions for its own members. These regulations varied 
from town to town. The members of a merchant guild 
controlled all the wholesale and retail trade of a town. 
The guild of each town imposed a fo// (tax) on the trans- 
actions of merchants from other towns. The merchant 
guilds took part in the religious and social life of the 
towns. Members paid subscriptions, which were used 
to help members in need. The guilds punished mem- 
bers who were found guilty of misconduct. 

Craft guilds. In the 1100's and 1200s, people of the 
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same craft or occupation began to form guilds of their 
own. These guilds became numerous in the 1200's and 
1300s. Each craft had its own guild, and some large 
towns had as many as 20 or 30 craft guilds. Guilds in the 
manufacturing crafts included those of the bowyers 
(makers of bows), fletchers (makers of arrows), girdlers 
(makers of girdles), hatters, skinners, and weavers. Trad- 
ers such as drapers, fishmongers, ironmongers, and 
mercers (dealers in textiles) also had their own guilds. A 
person could become a member of a guild in one of 
three ways: by patrimony (succeeding a parent), by re- 
demption (buying membership), or by apprenticeship 
(serving a term of training in a craft). 

Apprentices were young men who wanted to learn a 
trade and who spent from 5 to 12 years working under a 
guildsman. Apprenticeship was the most common 
method of becoming a member of a craft guild. The 
guilds made rules to govern the duties and rights of ap- 
prentices. An apprentice agreed to obey the master's or- 
ders, to protect the master's property, and to work in- 
dustriously. The apprentice promised not to do anything 
that might bring discredit on the master. In return, the 
master promised to teach the apprentice a craft and pro- 
vide food, clothes, and lodgings. An apprentice became 
either a journeyman or a master after his training. 

Journeymen worked for a master and received a 
wage. A journeyman who acquired enough money and 
knowledge of his craft sometimes would set up his own 
shop and practise the craft as a master. 

Masters had their own shops, in which their journey- 
men and apprentices worked. The masters controlled 
the guilds. They decided the number of apprentices that 
might be admitted to a guild. The masters fixed the 
prices that guildsmen could charge for their goods and 
decided the hours they might work. They made rules to 
ensure that the work of members was of good quality. 
Guildsmen were not allowed to work at night, in case 
the quality of their work suffered as a result of poor 
lighting. Guilds could fine or expel members who broke 
the rules. The craft guilds helped any sick member. 

Each guild had its own patron saint, and guildsmen 
went to church together and dined together on certain 
feast days. On the feast day of Corpus Christi, the guilds 
performed mystery plays based on Bible stories. 

Guildhalls. Guildsmen built magnificent guildhalls in 
which they held their meetings. The Guildhall of Laven- 
ham, in Suffolk, England, is a fine timber-framed build- 
ing. It was originally built for a cloth guild. The Guildhall 
of the City of London dates from the early 1400s. 

Decline. The guilds began to decline in the 1300s, 
With the development of trade and industry, journey- 
men became more numerous than masters, and it was 
no longer easy for a journeyman to become a master. 
Journeymen formed guilds of their own called journey- 
men guilds, but these guilds never acquired the impor- 
tance of the craft guilds. By the 16005, the guilds had 
lost their former importance. The strict control that they 
exercised on trade hindered the growth of industry and 
finally caused their own decline. 

In about the 1300s, wealthy masters began to adopt 
liveries to distinguish themselves from the poorer mas- 

ters in the guilds. Liveries were splendid robes that mas- 
ters wore at ceremonies. The masters who had liveries 
were called /iverymen. By the 14005, the traders’ guilds 


of the City of London were called /ivery companies. The 
12 most powerful livery companies included those of 
the drapers, the goldsmiths, the mercers, the merchant 
tailors, and the haberdashers (dealers in small wares), 
These livery companies played an important part in City 
government. In London, the great livery companies still 
survive. The lord mayor of London is selected from al- 
dermen who are members of a livery company. 
Related articles in World Book include: 
Apprentice United Kingdom, History of 
Livery companies the 
Morality play 
Guillemot is a sea bird in the auk family. The black 
guillemot, or sea pigeon, lives on both coasts of the 
North Atlantic, and in the Baltic Sea and the White Sea. It 
is about 33 centimetres long, and it has a slender, 
pointed bill and bright red legs and feet. Its feathers are 
black with white wing patches in summer. It is mostly 
white in winter. The pigeon guillemot, or sea pigeon, 
lives on the Pacific coast of North America, and off the 
coast of Hokkaido Island, Japan. Another species, the 


The black guillemot lives mainly on North Atlantic coasts- 


spectacled guillemot, lives on the Kurile Islands in the 
Northern Pacific, 

Scientific classification. Guillemots belong to the auk fam- 
ily, Alcidae. The black guillemot is Cepphus grylle, and the pi- 


geon guillemot is C columba. The spectacled guillemot is C 
carbo. 


Guillotine was a beheading machine. It became the 
official instrument of execution in France in 1792, during 
the French Revolution. The device was named after Jo- 
seph Ignace Guillotin (1738-1814), a member of the Rev- 
olutionary assembly. He suggested that people con- 
demned to death could be executed quickly and 
mercifully by such a machine. 

A guillotine had two posts joined by a crossbeam at 
the top. A heavy steel knife with a slanting edge fitted 
into grooves in the posts. A cord held the knife in place: 
When the executioner cut the cord, the knife droppe 
and cut off the victim's head. 

Ancient Persians are said to have had a similar ma- 7 
chine. The Italians and the Scots also had beheading m4 
chines. In 1981, France abolished capital punishment 
ending use of the guillotine. 


Guinea is a region on the west coast of Africa. Its exact 
boundaries have never been clearly defined. But it is 
commonly thought of as the area extending along the 
Atlantic Ocean between Gambia on the north and 
Gabon on the south. The Niger River divides it into 
Upper Guinea and Lower Guinea. For location, see Af- 
rica (political map). 

The name Guinea came into use in the 1400s, The 
name may have come from a Berber word meaning the 
land of the blacks. Early European traders named differ- 
ent parts of the Upper Guinea coast after their colonial 
trade. These included the Grain Coast, which included 
present-day Liberia; the Ivory Coast; the Gold Coast, 
which is now part of Ghana; and the Slave Coast, which 
included present-day Benin and Nigeria. 

Three independent countries in the region use the 
name Guinea today. They are Equatorial Guinea, Guinea- 
Bissau, and the Republic of Guinea. Equatorial Guinea 
was a Spanish colony called Spanish Guinea, and, later, 
Spanish Equatorial Region. Guinea-Bissau was an over- 
seas territory of Portugal called Portuguese Guinea. The 
Republic of Guinea was formerly the colony of French 
Guinea. 

See also Equatorial Guinea; Guinea; Guinea-Bissau. 
Guinea is a country on the west coast of Africa. It lies 
on the huge bulge of Africa that juts westward toward 
the Atlantic Ocean. Guinea is a land of coastal swamps, 
crusty plateaus, grassy plains, and forested hills. The 
country’s official name is République de Guinée (Repub- 
lic of Guinea), Conakry is the capital and largest city. 

Guinea has much potential for economic growth be- 
cause of its abundant natural resources. The country's 
economy is based on agriculture and mining. Guinea 
has large deposits of bauxite, a mineral from which alu- 
minium is made. Guinea was a colony of France from 
the late 1800's until 1958, when it became an independ- 
ent nation. 


The guillotine was first proposed as a device for beheading 
People by Joseph Guillotin, a French doctor, in 1792. 
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Government. In 1984, the army overthrew Guinea's 
civilian government. Military leaders controlled the gov- 
ernment through the Military Committee for National 
Recovery. A new Constitution adopted in 1990 provided 
for a transition to civilian rule. In 1991, the military com- 
mittee was replaced by the Transitional Committee for 
National Recovery made up of military and civilian mem- 
bers. In 1993, Guinean voters elected a president in 
multiparty elections. Elections for a civilian legislature 
were scheduled for late 1994. 

Guinea is divided into four regions, each headed by a 
resident minister appointed by the president. The re- 
gions are further divided into 33 government units that 
are called prefectures. 

People. The people of Guinea are called Guineans. 
Almost all the people are black Africans. About 75 per 
cent of them belong to one of three main ethnic groups. 
The largest of these is the Fulani, or Peul. Most of the 
Fulani live in a central plateau region called the Fouta 
Djallon. The Malinke, the second largest group, occupy 
much of northeastern Guinea, especially the towns of 
Kankan, Kouroussa, and Siguiri. The Sopso, the third 
largest group, live along the coast of Guinea. Smaller 
black ethnic groups make up most of the rest of the 
population of Guinea. For Guinea's total population, see 
the Facts in brief table with this article. 

French is the official language of Guinea. But most of 
the people speak one of the country’s eight African lan- 
guages. About 85 per cent of the people of Guinea are 
Muslims. Only about 1 per cent are Christians, most of 
them Roman Catholics. Other Guineans follow tradi- 
tional African religions. 

About 70 per cent of all Guineans live in rural areas, 
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and about 30 per cent live in cities or towns. Most of the 
rural people are farmers who grow crops to feed their 
families, and for export. In the cities and towns of 
Guinea, people work in business, manufacturing, or for 
service industries, including the government. 

Most rural housing consists of round huts made of 
sun-dried mud bricks, with a thatched roof. In the cities 
and towns, most people live in one-storey rectangular 
houses made of mud bricks or wood. Few homes in 
Guinea have electricity or indoor plumbing. Conakry has 
a serious housing shortage. 

Many Guineans, especially those living in cities and 
towns, wear Western-style clothing. However, most 
people still wear traditional clothes. For men, the tradi- 
tional garment is a loose robe called a boubou. Women 
wear a blouse with a skirt made from a piece of col- 
oured cloth tied around the waist. 

Maize, millet, and rice are main foods of Guineans. 
The grain is cooked into meal and served with a spicy 
sauce, or pounded to form a porridge. The porridge is 
served with sour milk. Bananas are also an important 
food. Some meals include cassava and other vegetables 
and such fruit as mangoes, oranges, papayas, pineap- 
ples, or plantains. Beef, fish, lamb, and poultry are also 


Facts in brief about Guinea 


Capital: Conakry. 

Official language: French. 

Area: 245,857 km?. Greatest distances—east-west, 725 km; north- 
south, 565 km. Coastline—305 km. 

Elevation: Highest—Mt. Nimba, 1,752 m above sea level. 
Lowest—sea level. 

Population: Estimated 1996 population—6,897,000; density, 28 
people per km’; distribution, 70 per cent rural, 30 per cent 
urban. 1983 census—4,533,240. Estimated 2001 population— 
7,981,000. 

Chief products: Agricu/ture—bananas, cassava, coffee, maize, 
palm products, peanuts, plantains, rice, sweet potatoes. 
Manutacturing—food products, textiles. Mining—bauxite, dia- 
monds, gold. 

National anthem: ‘Liberté’ ‘Liberty’, 

Flag: The flag has three vertical stripes: red (for the spirit of sac- 
rifice), gold (for sun and wealth), and green (for the forests), 
See Flag (picture: Flags of Africa). 

Money: Currency unit—Guinea franc. 


A market in Conakry offers 
household items for sale, 
Conakry is Guinea's capital 
and largest city. Some Guine- 
ans, especially those who live 
in Conakry and other towns, 
wear Western-style clothing. 
However, most Guineans still 
wear traditional clothing. 


eaten. Most Guineans enjoy homemade ginger drinks. 

About 35 per cent of all adult Guineans can read and 
write. The government operates free state schools and 
requires all children between the ages of 7 and 19 to at- 
tend. However, many Guineans prefer to send their chil- 
dren to private Muslim schools. There is a shortage of 
teachers and classrooms. The country has universities in 
Conakry and Kankan. 

Guineans have a rich popular culture, which they ex- 
press through music, oral folk tales, and drama. History, 
also an important part of Guinean culture, is recited by 
storytellers called griots. Guinean craftworkers make 
and sell woven baskets, metal jewellery, and leather 
products. 

Land and climate. Guinea covers an area of 245,857 
square kilometres. The country has four main land re- 
gions: (1) Lower Guinea, a swampy coastal strip; (2) Fouta 
Djallon, or Middle Guinea, a central plateau of hard, 
crusty soil; (3) Upper Guinea, a northern area of grassy 
plains called a savanna; and (4) the Forest Region, an 
area of forests and hills in the southeast. 

The Forest Region includes the country's highest 
point, Mount Nimba, which rises 1,752 metres above 
sea level. Guinea has many rivers, including the sources 
of the Niger, the Sénégal, and the Gambie (Gambia) riv- 
ers. A 

Clumps of mangrove trees grow along the mouths 0 
Guinea's rivers. The wildlife in Guinea includes antelope, 
buffaloes, crocodiles, elephants, hippopotamuses, leop 
ards, lions, monkeys, and snakes. S 

Guinea has a tropical climate. Average temperature’ 
in Lower Guinea along the coast range from 23 to 29 
Lower Guinea receives about 280 centimetres of rain 
each year. The Fouta Djallon region is cooler than the i, 
Coast, and it receives from 150 to 250 centimetres of oe 
a year. Upper Guinea is drier than the coast, with a ral a) 
fall of about 150 centimetres a year. The Forest Region 
humid and cool, and receives from about 190 to 255 
centimetres of rain each year. , 

Economy. Although underdeveloped, Guinea p i 
many valuable natural resources that could turn it m ‘ 
Prosperous nation. It has about one-third of the an A 
reserves of bauxite. Other important mineral depos! 
clude iron ore, diamonds, gold, and uranium. 


About 80 per cent of Guinea's people work in agricul- 
|. ture. They grow bananas, cassava, coffee, maize, pea- 
nuts, pineapples, plantains, rice, sweet potatoes, and 
other crops. Farmers in the plains and highlands raise 
livestock. Mining, manufacturing, and construction em- 
ploy about 10 per cent of all Guinean workers. Factories 
in Guinea manufacture food products, textiles, and a/u- 
mina (a processed form of bauxite). 

Bauxite, alumina, and diamonds are Guinea's main ex- 
ports. Together, they account for more than 95 per cent 
of the country's export income. Guinea also exports such 
agricultural goods as bananas, coffee, palm products, 
and pineapples. Leading imports include building mate- 
rials, food, machinery, petroleum products, transporta- 
tion equipment, and consumer goods. Guinea's main 
trade partners include Canada, Japan, the United States, 
and various European countries. 

Inadequate transportation systems hamper economic 
development in Guinea. The country's roads are in poor 
condition, and most of them are unpaved. Most of the 
country's railway tracks need repair. Conakry has an in- 
ternational airport, and smaller airports operate at Kan- 
kan, Labé, and other cities. Conakry and Kamsar serve as 
international shipping ports. 

The government of Guinea controls the country's 
newspapers and radio and television services. The 
country's largest general-interest newspaper is pub- 
lished several times a week. Many people own radios, 
but few have television sets. Television reception is lim- 
ited to Conakry and a few other cities. 

History. Stone tools found in several places through- 
out what is now Guinea indicate that people have lived 
in the area since prehistoric times. People from the Sa- 
hara region had probably migrated to Guinea by about 
2000 B.C. Early inhabitants hunted and gathered wild 
fruit. By about 1000 B.C., people had begun to raise live- 
stock and grow crops, and agricultural societies largely 
replaced hunting communities. 

Parts of Guinea fell under the control or influence of 
several empires from the A.D. 1000's to 1500's. The gold- 
producing region of Upper Guinea came under the in- 
fluence of the Ghana Empire in the 1000s. The Mali Em- 
pire, founded by the Malinke people, was the most 
powerful state in Guinea from the 1200's to the 1500's. 
Fulani from the north moved to Guinea from the 1300's 
to about 1700. Muslim Fulani and Malinke fought a jihad 
(holy war) against non-Muslim Fulani and Malinke in the 
early 1700's, and they then gained control of the Fouta 
Djallon. 

Portuguese explorers were the first Europeans to 
reach Guinea, beginning in the mid-1400s. By the 1600's, 
traders from other European nations also had entered 
West Africa. France began to control parts of Guinea in 
the mid-1800s. The French gained some territory 
through treaties and other territory through conquest. In 
1891, Guinea became a French colony called French 
Guinea. Samory Touré, a powerful Malinke leader, re- 
ey French rule, but was defeated and captured in 

8. 

After World War Il ended in 1945, political parties 
and trade unions became active in Guinea. The Demo- 
cratic Party of Guinea (Parti Démocratique de Guinée, or 
PDG) was formed in 1947. Sékou Touré became its head 
in 1952. The PDG won control of the legislature in 1957. 
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A village in southern Guinea has huts with thatched roofs. 
About three-quarters of Guinea's people live in rural areas. Most 
of the rural people are farmers. 


On Sept. 28, 1958, the people of Guinea voted for com- 
plete independence from France. Guinea officially be- 
came independent on October 2, with Touré as its first 
president. Guinea's first constitution took effect on No- 
vember 12. In December, a law made the PDG Guinea's 
only political party. 

The government under Touré and the PDG took 
nearly complete control of Guinea's economy in an ef- 
fort to create a socialist state. The government also 
hoped to encourage unity among the peoples of the 
new nation and strengthen Guinea's ties with other Afri- 
can countries. But there were many problems. Guinea 
failed to develop its plentiful natural resources, and 
most of the country's people remained poor. Through- 
out the 1960's and early 1970's, Touré’s government 


Mining bauxite is one of Guinea's chief industries. Bauxite is a 
mineral used to make aluminium. Guinea has about a third of 
the world's reserves of bauxite. 


416 Guinea 


crushed all opposition to his policies and imprisoned 
many citizens without cause. 

Touré died on March 26, 1984. In early April, military 
leaders took control of the government. They sus- 
pended the constitution and abolished the PDG. Colonel 
Lansana Conté, the leader of the ruling military commit- 
tee, became president. His government abandoned 
Touré’s socialist economic policies and adopted free en- 
terprise policies. It also strengthened economic ties 
with France and other countries. In 1990, Guinean voters 
approved a new Constitution that provided for a transi- 
tion to civilian rule and multiparty democracy by 1995. In 
1993, Guinean voters elected Conté as president in mul- 
tiparty elections. 

See also Conakry; Mali Empire; Touré, Sékou. 
Guinea was an old English coin, equal to 21 shillings. It 
was first coined in 1663 out of gold from the Guinea 
coast in West Africa, and took its name from that region. 
It was the chief English gold coin until 1813, when the 
sovereign, equal to 20 shillings, took its place. 
Guinea-Bissau is a small, independent country on the 
bulge of Africa's west coast. It also includes the offshore 
Bijagos (or Bissagos) Islands. Bissau is the capital, chief 
port, and largest city (see Bissau). 

Most of the people of Guinea-Bissau are farmers, The 
leading crops include peanuts and rice, which thrive in 
the country’s tropical climate. Guinea-Bissau was Portu- 
guese Guinea, an overseas province of Portugal, until 
1974. In that year, the province won its independence 
after an 11-year war against Portuguese rule. 

Government. The government of Guinea-Bissau is 
run by the National People’s Assembly. The assembly 
consists of 150 members who are elected by Guinea- 
Bissau’s eight regional councils. The people elect all re- 
gional council members. Each council, in turn, decides 
which of its members will represent the council in the 
assembly. The National Assembly elects a president, 
who serves as head of state and commander in chief of 
the armed forces. Guinea-Bissau has only one political 
party, the African Party for the Independence of Guinea 
and Cape Verde. It is usually known by the initials 
PAIGC, the abbreviation of its name in Portuguese. 

People. For the total population of Guinea-Bissau, 
see the Facts in brief table with this article. Black Afri- 
cans make up about 85 per cent of the people. Most of 
the rest consist of mestizos (people of mixed black Afri- 


Facts in brief about Guinea-Bissau 


Capital: Bissau. 

Official language: Portuguese. 

Official name: Republic of Guinea-Bissau. 

Area: 36,125 km?, Greatest distances— north-south, 193 km; 
east-west, 322 km. Coastline—398 km. 

Elevation: Highest—near the northeastern border, about 300 m 
above sea level. Lowest—sea level. 

Population: Estimated 1996 population—\,096,000; density, 30 
people per km*; distribution, 78 per cent rural, 22 per cent 
urban. 1979 census—753,313. Estimated 2001 population— 
1,217,000. 

Chief products: Palm kernels, peanuts, rice. 

Flag: A black star is centred on a red vertical stripe to the left of 
two horizontal stripes, The top horizontal stripe is yellow, and 
the bottom one is green. See Flag (picture: Flags of Africa), 

Money: Currency unit—Guinea-Bissau peso. One peso=100 
centavos.. 
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can and Portuguese ancestry). The black Africans belong 
to about 20 ethnic groups. The largest groups, in order 
of size, consist of the Balante; the Fulani; the Manjako; 
and the Malinke, or Mandingo (see Fulani; Mandingo). 

Most people in Guinea-Bissau live in rural areas and 
make a bare living by farming. Many of them live in 
straw huts with thatched roofs. Most people practise an- 
imism, the belief that everything in nature has a spirit 
(see Animism). Many others are Muslims. The official 
language of Guinea-Bissau is Portuguese. Most people 
more often speak criou/o, a local language that com- 
bines other local African languages and Portuguese. 

While under Portuguese rule, the people of Guinea- 
Bissau received little education. When the country won 
its freedom, only about 5 per cent of the people could | 
read and write. During the war for independence, rebe 
leaders began many schools and adult education pro- 
grammes in areas under their control. After the war, the 
new government turned several former Portuguese mili- 
tary buildings into schools, 

Land and climate. Guinea-Bissau covers 36,125 
square kilometres. The coastal area consists of rainfor- 
ests and thick swamps. Mangrove trees grow in the T 
water along the shore. The land slopes upward from ; 
Coast, and grasslands called savannas (grasslands wit 
scattered trees) cover most of the inland regions. iin 
rivers flow through the country. The chief rivers inclu 
the Cacheu, the Corubal, and the Geba. da 

Guinea-Bissau has a tropical climate with a dry an De- 
wet season. During the dry season, which lasts mo š 
cember to May, temperatures average 23 °C. During 
wet season, which lasts from June to November, bd 
peratures average 28 °C. The heaviest rains fall in Ju Les 
and August. The yearly rainfall averages 240 centime 
along the coast and 140 centimetres inland. nd 

Economy. Guinea-Bissau's agriculture, industry, half 
mineral resources are underdeveloped. More than 


of all workers are farmers. The chief crops grown in 
Guinea-Bissau include beans, coconuts, maize, palm 
kernels, peanuts, and rice. During the war for independ- 
ence, farming was disrupted, and many crops were de- 
stroyed. The province, which had been a rice exporter, 
had to import rice. 

Guinea-Bissau’'s few industries employ only a small 
percentage of the nation’s workers. Building construc- 
tion and food processing are the chief industries of 
Guinea-Bissau. 

Peanuts, cashew nuts, and shrimp rank as the coun- 
trys main exports. Other exports include coconuts and 
palm kernels, both of which grow on the Bijagos Islands 
and along the coast. Leading imports include fuels and 
textiles. Guinea-Bissau trades chiefly with Portugal. 

After the war ended, one of the new government's 
primary goals was to increase farm production in order 
to meet the country's food needs. The government 
planned projects to cultivate unused land and to mod- 
ernize farming methods. These projects were also 
aimed at providing jobs for war veterans. The govern- 
ment also planned to develop the nation’s mineral re- 
sources with the mining of bauxite, copper, phosphates, 
zinc, and other minerals. Because of political instability 
and a shortage of trained workers, the government has 
had little initial success in carrying out these plans. 

Guinea-Bissau has few paved roads. Rivers serve as a 
chief means of transportation. The Cacheu, Corubal, and 
Geba rivers are deep enough for some oceangoing 
ships to travel about 130 kilometres upstream. The na- 
tion has several small airfields. 

History. Many groups of black Africans lived in what 
is now Guinea-Bissau before Portuguese explorers ar- 
rived in 1446, From the 1600's to the 1800's, the Portu- 
guese used the region as a base for the slave trade. The 
region became a Portuguese colony called Portuguese 


Guinea in 1879. It became an overseas province of Portu- 


gal in 1951. 

During the 1950's and 1960's, an independence move- 
ment swept across Africa. In 1956, African nationalist 
leaders in Portuguese Guinea founded the African Party 
for the Independence of Guinea and Cape Verde 
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Guinea-Bissauans celebrated their independence from Por- 
tugal in September 1974. Rebel forces in the former colony had 
fought for freedom from Portuguese rule for over 10 years. 


(PAIGC). The party sought independence for both Portu- 
guese Guinea and Cape Verde. Cape Verde was a Portu- 
guese-ruled island group about 765 kilometres north- 
west of Portuguese Guinea. Amilcar Cabral headed the 
party from 1956 to 1973, when he was assassinated. Dur- 
ing the early 1960's, the PAIGC trained many Portuguese 
Guinean farmers in the hit-and-run tactics of guerrilla 
warfare. 

The war for independence began in 1963. By 1968, the 
PAIGC controlled about two-thirds of the province. The 
people in these areas elected the first National Popular 
Assembly in 1972. The next year, the Assembly declared 
the province to be an independent nation called Guinea- 
Bissau. Luis Cabral, a PAIGC leader and a brother of 
Amilcar Cabral, became the new nation’s first president. 
The war ended in 1974, when Portugal recognized Guin- 
ea-Bissau's independence. Cape Verde became inde- 
pendent in 1975. The PAIGC, under General Secretary 
Aristides Pereira, began work to rebuild and develop 


Bissau, the capital of Guinea 
Bissau, is a quiet port town on 
the Geba River. The picture 
shows a department store on 
Amilcar Cabral Avenue. The 
street was named after a 
Guinean who led the country 
during its war for independ 
ence from Portugal. 
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the country. The party also worked to unite Guinea- 
Bissau and Cape Verde under one government. In 1980, 
military leaders overthrew Guinea-Bissau’s civilian gov- 
ernment and took control of the country. They abolished 
the national assembly and formed a ruling military coun- 
cil. The military government forcefully opposed the uni- 
fication of Guinea-Bissau and Cape Verde. In 1984, it 
adopted a constitution that established a new national 
assembly. The assembly elected a new president, Briga- 
dier General Joao Bernardo Vieira. Assembly members 
are chosen by regional councils elected by the people. 

The country held its first multiparty elections in 1994. 
The PAIGC won by a small majority and Vieira retained 
power. 

Guinea pig is a small South American mammal. It is a 
domesticated (tamed) form of the wild cavy. Scientists 
have used these animals in experiments that have led to 
the development of many drugs. Guinea pigs also have 
been used in research in the fields of behaviour, hered- 
ity, and nutrition. Guinea pigs make good pets because 
the animals seldom bite and are easy to care for. 

Guinea pigs are not really pigs. They are rodents, as 
are beavers, rats, and squirrels. Guinea pigs measure 
from 25 to 35 centimetres long and weigh about 0.5 kilo- 
gram. They have a large head, small ears, and short legs. 
Most guinea pigs that live in their natural surroundings 
have long, coarse, brown or grey fur. Guinea pigs bred 
by animal breeders may have long or short fur of vary- 
ing texture. The animals may be coloured black, brown, 
red, or white, or a combination of colours, In some 
countries, guinea pigs are popular as show animals. 

Cavies, wild relatives of guinea pigs, live in groups of 
from 5 to 10 animals. They make their home on grassy 
plains and the edges of forests and in marshes and 
rocky areas. They dig burrows in soil or among rocks 
and stay there during the day. They sometimes take over 
burrows abandoned by other animals. They are active 
mostly at night, when they feed on plants. They are timid 
and utter loud whistlelike screams when frightened. 


The helmeted guineafowl has dark, spotted feathers and a 


bony ridge called a casque on the head. The guineafowl is re- 
lated to the pheasant. 


A guinea pig has a large head, small ears, and short legs. Do- 
mestic guinea pigs, such as the one shown above, are bred as 
pets or for use in biological and medical experiments. 


After mating, a female guinea pig carries her young in 
her body for about 70 days. Most wild female cavies 
have from one to four young. In captivity, as many as 
eight babies may be born. The young weigh about 85 
grams at birth and are well developed. The mother 
cares for them for about three weeks. Domestic guinea 
pigs may live up to eight years. 

Guinea pigs have been hunted for food for hundreds 
of years. The Inca Indians of Peru had domesticated 
them when Spanish explorers arrived in the 1500s. 
Dutch traders later brought guinea pigs to Europe. 

Pet guinea pigs should be kept in a well-ventilated 
cage and given dry grain, greens, and hay to eat. Food 
and clean water should be available at all times. The 
front teeth of guinea pigs, like those of other rodents, 
continue to grow all their lives. For this reason, guinea 
pigs should have a nonpoisonous piece of wood to 
gnaw on in order to wear down their teeth. The animals 
are healthiest at temperatures above 18° C. They are sen- 
sitive to dampness and rapid temperature change. 

Scientific classification. The guinea pig belongs to the fam- 
ily Caviidae and the genus Cavia. Most pet guinea pigs are C 
porcellus. 

See also Cavy. FAN 
Guineafowl is a close relative of the pheasant. Guinea 
fowl have dark grey feathers with small white spots. The 
neck and head are bare, and a bony ridge, or casque, 
covers the top of the head. Several species of wild 
guineafow/l live in Africa, People in many parts of the 
world also keep domesticated guineafowl. The most i 
common domesticated species is the helmeted guinea 
fowl. Their continual harsh cries make them unpopular, 
though they serve as good “watchdogs.” People con- je 
sider the flesh of guineafowl a delicacy and also eat t 
eggs. See also Pheasant; Poultry. 3 

Scientific classification. Guineafowl belong to the subfam 
ily Numidinae of the family Phasianidae. The helmeted guinea 
fowl is Numida meleagris. 

Guinness is the name of an Irish family of brewers 
philanthropists. d 

Sir Benjamin Lee Guinness (1798-1868) develope a 

the brewery founded by his grandfather in Dublin, Re 


and 


public of Ireland, in 1759 into one of the world's largest. 
He made the Guinness brand of stout famous. He was 
born in Dublin. He became the first lord mayor of Dub- 
lin in 1851. During the 1860's, he supervised and fi- 
nanced the restoration of St. Patrick's Cathedral in Dub- 
lin. 

Edward Cecil Guinness (1847-1927), Earl of lveagh, 
third son of Sir Benjamin, was a noted philanthropist. 
Among his many gifts were 250,000 pounds to provide 
new housing for the poor of Dublin and London, and a 
further 250,000 pounds to clear slums in Dublin. He also 
gave money to the Lister Institute for Bacteriological Re- 
search, in London. He left the Kenwood estate in Hamp- 
stead to the British nation. He was born in Clontarf, 
County Dublin, and educated at Trinity College, Dublin. 

Walter Edward Guinness (1880-1944), Baron Moyne, 
was a statesman. He was a Conservative member of Par- 
liament for Bury St. Edmunds from 1907 to 1931. He be- 
came minister of agriculture in 1925. During his period 
of office he introduced a national system of marking 
eggs. He left office in 1929, and returned to government 
during World War II (1939-1945). He was assassinated 
while a minister of state in Cairo. Guinness was born in 
Dublin and educated at Eton. 
Guinness, Sir Alec (1914- 
stage and film actor. Guin- 
ness won the 1957 Acad- 
emy Award as best actor 
for his performance in the 
film The Bridge on the 
River Kwai. 

Guinness was born in 
London. He made his stage 
debut in 1934 and ap- 
peared in many classical 
roles with the Old Vic 
Theatre from 1936 to 1939. 
Guinness made his film 
debut in 1947 in Great Ex- 
pectations. He gained fame 


), is a famous English 


Sir Alec Guinness 
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An acoustic guitar produces 
Sounds when a musician 
Plucks or strums its six 

Strings. Acoustic guitars are 
Used as solo instruments in 
classical music and in folk 
music, They also provide ac- 
Companiment for dances, 
Country music, and the blues, 
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for playing eight roles in the film Kind Hearts and Coro- 
nets (1949). 

Guinness’ other major films include The Lavender Hill 
Mob (1951), The Man in the White Suit (1951), The 
Horse's Mouth (1959), Tunes of Glory (1960), Lawrence of 
Arabia (1962), Dr. Zhivago (1965), Star Wars (1977), and A 
Passage to India (1984), He also wrote an autobiography, 
Blessings in Disguise (1986). He was knighted in 1959. 
Guiscard, Robert. See Normans. 

Guise (family). See Huguenots. 

Guitar is a popular stringed instrument. A guitar can 
be used to accompany singers, as a solo instrument, or 
as part of a band or orchestra. Guitarists can play chords 
by strumming the strings, or they can play one note at a 
time by plucking a single string. 

For centuries, musicians played acoustic guitars, 
which produce sound from the vibration of the strings. 
During the 1900s, e/ectric guitars became popular. An 
electric guitar has an electromagnetic device that picks 
up the sound of the strings and sends it through an am- 
plifier. An electric guitar can produce a greater range of 
sounds than an acoustic guitar. 

Most guitars are made of light wood. They have 
curved sides and a flat or arched top and back. Guitar 
strings are made of bronze, nylon, or steel. Most guitars 
have 6 strings, but some have 4 or 12. The strings are 
fastened to the bridge, a small piece of wood on top of 
the instrument. They extend along the finger board and 
are tied to tuning keys at the head. Narrow metal strips 
called frets lie on the finger board below the strings. 
Each fret marks the position of a specific tone. Guitarists 
press the strings behind the frets with the fingers of one 
hand. They strum or pluck the strings with the other 
hand or with a plectrum (pick). 

Historians believe that the guitar was developed in 
ancient Egypt about 5,000 years ago. The Moors, who in- 
vaded Spain in A.D. 711, brought the instrument from 
northern Africa to Europe. Antonio Torres Juardo, a 
Spanish guitar maker, created the basic shape and size 
of the modern guitar in the late 1800's. Francisco 


An electric guitar produces 
sounds by electronic amplifi- 
cation. An electric cord con- 
nects the guitar to an ampli- 
fier and a speaker. Controls 
on the guitar regulate the 
sound. Electric guitars are 
popular instruments for rock 
music and jazz. 
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Tarrega, a Spanish guitarist and composer, originated 
modern guitar-playing methods at about that same time. 
See also Christian, Charlie; Hendrix, Jimi; Segovia, 

Andrés. 

Guizot, Francois Pierre Guillaume (1787-1874), 
was a French historian and statesman. His History of Civ- 
lization in Europe (1828) and five-volume History of Civi- 
lization in France (1829-1832) trace the history of Europe, 
with France as its centre, from the fall of the Roman Em- 
pire to the French Revolution. Guizot's major works also 
include the two-volume History of the English Revolu- 
tion (1826). 

Guizot was born in Nimes, France. In the 1820's, he 
became a professor of history and a lecturer at the Sor- 
bonne in Paris. He entered government service under 
King Louis Philippe in 1830, and served as chief minister 
from 1840 until the king was overthrown in 1848. Guizot 
sponsored the education act of 1833, which started the 
development of a free and compulsory education sys- 
tem in France. Guizot believed in the progress of civili- 
zation. However, he became unpopular when he op- 
posed democratic government, because he thought that 
the masses were not yet ready for the vote. 

Gujarat is a state in northwestern India, on the border 
with Pakistan. The state takes its name from the Gujara, 
who ruled the area during the 700s and 800s, 

Agriculture is the principal economic activity but 
there is substantial industry, particularly around the tex- 
tile city of Anmadabad. The state is rich in minerals and, 


along with Assam, is the country's major petroleum pro- 
ducer. 


People and government 


People. The majority of the population speak Guja- 
rati. Gujarati developed from Sanskrit and other ancient 
languages. Maritime contacts with Arabia, England, the 
Netherlands, Persia, and Portugal introduced many 
words from the languages of those countries. 

Hinduism is the main religion, with minorities of 
Christians, Jains, Muslims, and Parsees. The state has al- 
ways had a policy of religious tolerance toward its peo- 
ple. The main traditional, local tribes are the Bhil, the 
Bhangi, the Dhubla, the Koli, and the Naikda. The folk 
culture of the region derives from the mythology of 


Gujarat is a state in northwestern India, lying on the border 
with Pakistan. 


Facts in brief about Gujarat 


Population: 7997 census—41,174,060. 

Area: 196,024 km*. 

Capital: Gandhinagar. 

Largest cities: Ahmadabad, Vadodara, Gandhinagar, Rajkot. 

Chief products: Agricu/tura/—cotton, dairy produce, fish, pea- 
nuts, millet, rice, wheat. Manufacturing—cement, electronic 
components, petroleum and petrochemicals, pharmaceuti- 
cals, textiles. 


Lord Krishna as told in the Puranas (one of Hinduism’s 
sacred texts). The architecture of Gujarat is famous for 
its fine detail. The region has a long tradition of handi- 
crafts, such as bandhani (tie-dyed cloth), jari (gold and 
silver embroidery), pato/a (a beautifully patterned silk 
for which the thread is tye-died before being woven), 
perfumes, and woodcarving. 

Government. Gujarat is a federal state with a gover- 
nor, appointed by the president of India, as its head. A 
council of ministers, under the chief minister, advises 
the governor. The legislative assembly is an elected 
body. Gandhinagar, on the outskirts of Anmadabad, is 
the state capital. 

Gujarat has 26 elected members in the Lok Sabha 
(lower house) and 11 nominated representatives in the 
Rajya Sabha (upper house) of the Indian national parlia- 
ment. 

The state has 19 administrative districts. Each district 
has a district collector who collects revenue and is also 
the general administrator and district magistrate. The 
highest judicial authority in the state is the High Court. 
Each city and district has its own judges and civil courts. 

The panchayat raj (local council) system extends to all 
and involves the populace in government and adminis- 
tration. The scheme comprises a gram panchayat (village 


x Pali- 
Abode of the Gods” is a name given to Shatrunjaya Hill at 
tana, Gujarat. It has more than 800 Jain temples. 


council) for each village or group of adjacent villages, or 
a nagar panchayat (town council) for urban areas of 
10,000 to 20,000 inhabitants. These are grouped into 
taluka panchayats (county councils), which in turn form 
district panchayats. The people elect representatives to 
all these bodies. 


Economy 


Agriculture. Two-thirds of the population work in 
agriculture, and cultivate about half of the land area. The 
main crops are bajra (millet) and wheat. Rice is grown in 
the wetter parts or where irrigation is possible. Maize is 
also grown. 

Gujarat produces more than one-third of India’s cot- 
ton and peanut crops. It also grows tobacco, contribut- 
ing one-sixth of the national output. Cotton and peanuts 
provide a foundation for important textile, edible oil, 
and soap industries. Other important cash crops are ba- 
nanas, cumin, mangoes, and sugar cane. Cash crops 
slightly exceed food crops in value and make an impor- 
tant contribution to the regional economy. 

With its long coastline, Gujarat enjoys good fishing 
waters. Pomfret, a favourite in restaurants throughout 
India, is caught there. Other specialities include Bombay 
duck, prawns, and tuna. 

Manufacturing. The textile industry has traditionally 
formed the industrial base of Gujarat. However, in the 
1970's and 1980's, manufacturing grew rapidly. An ex- 
panding petrochemical industry developed around Koy- 
ali oil refinery. The pharmaceutical industry, which is 
centred around Vadodara (Baroda), Ahmadabad, and 
Atul (Valsad), produces one-third of the national total. 
The battery, cement, industrial machinery, and vegeta- 
ble oil manufacturers are also major contributors to the 
regional economy. An electronics estate at Gandhinagar 
produces components for India’s increasingly sophisti- 
cated consumer market. 


Silk-screen printing is a traditional technique used in this tex- 
tile workshop in Ahmadabad, Gujarat. Ahmadabad is also a cen- 
tre for cotton textiles. 
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A textile worker in Gujarat blends chemicals for use in the tie- 
dye process. The fabric to be dyed, foreground above, is tied so 
that the dye is absorbed unevenly to form a pattern, back- 
ground. 


The dairy industry has developed rapidly. There are 
15 milk processing plants in the state, with a production 
capacity of more than 3 million litres per day. The state 
government gives financial support and organizational 
advice to new cooperatives. To support milk produc- 
tion, there are more than 10 factories processing 1,500 
to 2,000 metric tons of cattlefeed per day. There has 
been a steady growth in smallscale industry, and by the 
late 1980's Gujarat had over 90,000 smallscale units. 

Embroidery, leather work, and hand block printing 
have been important village industries for hundreds of 
years. Gujarat is particularly well known for its bandhani 
work. Silk and gold brocade is produced in Surat, and 
inlay work, especially on wood, is also popular. Ahmad- 
abad is a major centre of metalwork, especially brass 
and copper. It also produces fine jewellery. 

There is a thermal power station using coal, natural 
gas, and oil at Dhuvaran. Power from the Tarapur nu- 
clear station in Maharashtra supplements the locally in- 
stalled power generation of 3,600 megawatts. More than 
18,000 villages have supplies of electricity. 

Gujarat is rich in agate, bauxite, calcite, feldspar, gyp- 
sum, lignite, limestone, manganese, and quartz sand. 
The production of oil and natural gas at Ankalesvar, 
Khambhat, and Kalol makes Gujarat one of India’s lead- 
ing petroleum-producing states. Koyali has an oil refin- 
ery. Soda ash and salt production account for 90 per 
cent and 66 per cent respectively of the national total 
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Following are brief descriptions of some of Gujarat's interest- 
ing places to visit: 


Ahmadabad. The old city is divided into small, self-contained 
units called pols. Narrow lanes separate the houses which are 
decorated with beautifully carved wooden doors and screens. 
Each craft had its own pol—weavers, metalworkers, jewellers. 

The modern city has buildings designed by Le Corbusier, 
Louis Kahn, and Charles Correa. 

The citadel is the original centre of Ahmad Shah's city, The 
Jami Masjid (Friday Mosque) is particularly striking. 


Bhuj, a walled city, is the main town of Kutch. The Rao Pragmal- 
jřs Palace is beautifully decorated with wood and ivory inlay. 


Champaner has a Rajput fortress, captured by the Muslims in 
1484. The Jami Masjid is ornamented in the Gujarati style. 


Dabhoi Fort is called the birthplace of Hindu Gujarati architec- 
ture. It has four gates, a reservoir fed by an aqueduct, and 
farms to grow food in times of siege. It was built by the So- 
lanki kings and dates from 1100. Inside the fort is the Mother 
Kali Temple, dating from 1225. 


Dwarka. Rukmini Temple, built in the 1100's, and Dwarkanath 
Temple, dating from the 1500s, are visited by thousands of 
Hindu pilgrims every year. 

Lothal is one of the most important sites of the Indus Valley civ- 
ilization. There are substantial remains, including a dry dock, 
214 metres long by 36 metres wide. The grid plan of the city 
can be clearly seen, with its underground drainage system, 
wells, and brick houses with baths and fireplaces. 


Rajkot was the childhood home of Mohandas Gandhi. His 
home has been converted into the Gandhi Museum. 


Sasan Gir National Park is the last home of the Asiatic lion. In 
1990, there were nearly 300 lions in Sasan Gir. The National 
Park also has several varieties of deer, leopards, and wild pig. 


Somnath is a major Hindu pilgrimage site. The temple is said to 
have been built out of gold by the Moon God. 


Surat, known as the British “factory,” site of the East India Com- 
pany settlement, is now in ruins. There are two Parsee fire 
temples, as well as several mosques. 


Vadodara (Baroda) contains an excellent example of British In- 


dian architecture, the Laxmi Vilas Palace (1890), Seven kilome- 
tres south of the city is the Italianate Makarpura Palace. 


A street in Ahmadabad is crowded with shoppers and market 
stalls. Ahmadabad is the largest city in Gujarat. 


Transportation. Gujarat has more than 50,000 kilo- 
metres of roads, including 1,500 kilometres of national 
highway. The broad gauge railway also connects Gujarat 
with centres in north and west India. 

The main airport is at Ahmadabad, which has flights 
to Bombay, Jaipur, and Delhi. There are other airports at 
Bhavnagar, Bhuj, Jamnagar, Kandla, Keshod, Porbandar, 
Rajkot, and Vadodara. These provide air services both 
within the state and with other states. 

Kandla is the major international shipping port, and is 
supported by 39 intermediate and minor ports. 


Land 


Location and description. Gujarat has boundaries 
with Rajasthan to the north, Madhya Pradesh to the east, 
Maharashtra to the south, the Arabian Sea to the west, 
and Pakistan to the northwest. It has nearly 1,600 kilome- 
tres of coastline. No part of the state is more than about 
200 kilometres from the sea. 

Land features. Gujarat is a land of great physical 
contrasts. Kutch, in the northwest, is an arid region. It is 
bounded to the south by the Gulf of Kutch and to the 
north and east by the saline wastes of the Rann of Kutch 
and the Little Rann. The Rann of Kutch is a salt marsh 
covering 20,000 square kilometres. During the slight 
monsoon rains, the Rann floods, isolating Kutch from 
the rest of India (see Monsoon). The hot, dry summer 
months bring troublesome dust storms to Kutch. 

Further south, the Kathiawar or Saurashtra Peninsula 
lies between the Gulf of Kutch and the Gulf of Cambay. 
This arid peninsula is about 430 kilometres long and 320 
kilometres wide. The land rises from the coast to low 
shrub-covered hills at the centre. The towns lie on the 
coast and in small pockets of fertile land. There are only 
two major rivers, the Sabarmati and the Mahi. Many of 
the watercourses are seasonal. The underlying rocks 
produce poor soils but good building stone. Porbandar 
is known for its quarries, 

Northeastern Gujarat is a continuation of central 
Kutch, with small plains and low hills. The railway line 
from Bombay to Delhi runs through these hills, which 
surround Ahmadabad. 

In the central region around Vadodara, the soils are 
more fertile. The Narmada River has deposited large 
quantities of a//uvium (soil and silt), producing good ag- 
ricultural land. 

The districts of Broach and Surat lie to the south of 
Vadodara. The Tapti River flows through Surat. These 
two districts have rich soils and produce excellent cot- 
ton crops. The forested Western Ghats (mountains) ex- 
tend into southeast Gujarat. 

Climate. The rainfall in the north and west is very ; 
low. The whole of Saurashtra receives less than 50 centi- 
metres a year. At Ahmadabad, rainfall averages 70 centi- 
metres per year, 88 per cent of this falling during the 
monsoon months of June to September. The daily win- 
ter maximum temperature is 27° C, and the minimum 
12° C (although sub-zero cold snaps have been re- 
corded). In summer, the daily maximum temperature 
can reach 48° C, though 42 to 43° Cis more common. 
The summer minimum temperature is 25° C. Rainfall is 
higher in the central region, and the range of tempera- 
ture is narrower. The highlands in the south receive 
about 200 centimetres of rain during the monsoons. 


Plants and animals. Vegetation changes according 
to latitude and altitude. In areas with less than 60 centi- 
metres of rain a year, there is scrub forest with acacia, 
babul, caper, jujube, and the toothbrush tree. Decidu- 
ous trees grow where local rainfall reaches 100 centime- 
tres. Species there include axlewood, bakligum, butea 
gum, catechu, and teak. The densest concentrations are 
in Saurashtra and the south and east. Heavier rainfall 
produces commercially valuable timbers, such as 
heartleaf adina, Malabar simal, vengai padauk, and 
woolly tomentosa. The east coast produces paper reed, 
used for papermaking since ancient times. 

The last Asiatic lions live in Sasan Gir National Park. 
The Little Rann of Kutch has the only surviving wild 
asses in India. 

There is a rich birdlife. Peacocks are common 
throughout the state. Migratory birds from north Europe 
arrive in Gujarat during the winter. At Lake Sal Narovar 
bird sanctuary, near Ahmadabad, nearly 150 species ar- 
rive during the year, including bustard, cormorant, ibis, 
pelican, and sarus crane. The Rann of Kutch is the only 
Indian nesting ground of the large flamingo. 

Rivers and lakes. The major river of Gujarat is the 
Narmada, which flows through the southern part of the 
State and enters the Gulf of Cambay. Farmers use its wa- 
ters for irrigation. The smaller Tapti River runs to the 
south of the Narmada. Also in this southern region of 
Gujarat are numerous short, minor rivers which flow off 
the Western Ghats. The Sabarmati and Mahi rivers flow 
into the Gulf of Cambay. Some seasonal rivers flow into 
the Little Rann of Kutch where they dry up. 


History 


Early empires. Archaeologists have found Stone Age 
Settlements around the Sabarmati and Mahi rivers in the 
South and east of the state. The settlements probably 
date from the time of the Indus Valley civilization. There 
were also Harappan centres at Lothal, Rampur, Amri, 
lakhabaval, and Rozdi (see Indus Valley Civilization). 

Rock inscriptions in the Girnar Hills show that the 
Maurya Emperor Asoka extended his domain into Guja- 


Gujarat 423 


Traditional patterns add 
charm and character to this 
simple village dwelling in the 
Banni Desert area of Gujarat. 


rat in about 250 B.C. (see Asoka; Maurya Empire). After 
the fall of the Maurya Empire, the Sakas or Scythians 
controlled the region from A.D. 130 to 390. Under Rudra- 
daman, their empire contained Malwa (in Madhya Pra- 
desh), Saurashtra, Kutch, and Rajasthan. During the 300's 
and 400s, the area formed part of the Gupta Empire, 
which was succeeded by the Maitraka dynasty. During 
the 900s, the Solanki dynasty came to power. Under the 
Solanki, Gujarat reached its greatest extent. There then 
followed a long period of Muslim rule. Ahmed |, the 
first independent Muslim ruler of Gujarat, founded Ah- 
madabad in 1411. 

The Mughal Emperor Akbar conquered Malwa and 
Gujarat in the 1570s. The region remained under Mug- 
hal rule for nearly 200 years, until the Marathas overran 
the state in the mid-1700's (see Akbar; Mughal Empire). 

The coming of the Europeans. The Dutch, English, 
French, and Portuguese all established bases along the 
coast of the region in the 1600's. The British East India 
Company set up its first headquarters in India at Surat in 
1612. It later moved to Bombay. As British maritime su- 
premacy developed, all but the British and the Portu- 
guese at Daman and Diu withdrew. 

The state came under the control of the British East 
India Company in 1818. After the Indian Revolt of 1857, 
the British government ruled directly, dividing the area 
into a number of princely states. 

Until independence, the region of Kathiawad was di- 
vided into 86 states, many of them tiny. Even the largest, 
Junagadh, only had an area of 9,000 square kilometres. 

Independence and partition. On Indian independ- 
ence in 1947, all of Gujarat except Saurashtra and Kutch 
became part of Bombay state. On May 1, 1960, the gov- 
ernment split Bombay state into the states of Maharash- 
tra and Gujarat. All Gujarati-speaking areas were 
brought together as the present state of Gujarat. 

Since partition, India and Pakistan have disputed pos- 
session of parts of the Rann of Kutch. In 1965, the dis- 
pute became an armed conflict. In 1968, an international 
tribunal decided that 90 per cent of the state should re- 
main with India and 10 per cent should pass to Pakistan. 
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Gulbenkian is the family name of two financiers and 
oil industrialists, father and son. 

Calouste Sarkis Gulbenkian (1869-1955) founded 
the Iraq Petroleum Company. He sold all but 5 per cent 
of the shares to four rival oil companies and earned the 
nickname Mr. Five Per Cent. He became one of the rich- 
est men in the world. He left much of his fortune to form 
an international charitable institution, the Gulbenkian 
Foundation. 

Gulbenkian was born to an Armenian family at Scutari 
in Turkey, and became a British subject in 1902. 

Nubar Sarkis Gulbenkian (1896-1972) was associ- 
ated with his father in business from 1925 to 1955. The 
younger Gulbenkian was born at Kadi Keui, in Turkey. 
He was educated at Harrow School and Cambridge Uni- 
versity, in England. 

Gulf is a large body of salt water that is partially en- 
closed by land. Gulfs open onto oceans, and they share 
many of their characteristics. For example, many gulfs 
are as deep as oceans. Because of similarities of this 
kind, such gulfs as the Gulf of Bothnia and the Gulf of 
Mexico are often called marginal seas. 

Gulfs are formed by movements of the earth's crust 
along the borders of continents, In some cases, a sink- 
ing of the crust causes an area to drop below sea level, 
In other cases, faulting occurs—that is, the crust frac- 
tures, and the land on the seaward side of the break 
shifts downward. In both cases, seawater floods the 
sunken area. 

The way in which a gulf is formed determines its 
shape. The Gulf of Mexico, for example, occupies a cir- 
cular basin formed by the settling of a layer of sand and 
other sediments about 12 kilometres thick. During the 
course of about 150 million years, the weight of the sed- 
iments caused the land to sink, producing the basin. In 
contrast, a long, narrow inlet, such as the Gulf of Califor- 
nia, was produced by faulting. 

Gulf Cooperation Council is an organization of 
Arab states that work together in such matters as mili- 
tary defence and economic policy. Its six members are 
Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the 
United Arab Emirates. The council formed in 1981. In 
1990, it condemned Iraq's invasion of Kuwait and de- 
manded complete, unconditional withdrawal of Iraqi 
troops from Kuwait. Member countries of the council 
sided with the United States and its allies in the 1991 
Persian Gulf War, in which Iraq was defeated. See Per- 
sian Gulf War. 


Gulf of California is an arm of the Pacific Ocean that 
lies between the Lower California peninsula and the 
mainland of Mexico. The 
gulf of California was once 
known as the Sea of 
Cortés, because the Span- 
ish adventurer Hernando 
Cortés first explored it in 
1536. The gulf was also 
called the Vermilion Sea. 
Many kinds of fish, includ- 
ing big-game sailfish, can 
be found in the Gulf of Cal- 
ifornia. 

Oyster beds lie along 
the eastern shore. The 
western shore has pearl 
and sponge fisheries. The 
gulf is about 1,100 kilome- 
tres long, from 50 to 250 
kilometres wide, and from 
180 to 1,800 metres deep. o 
The Colorado River is the 0 
largest stream that flows 
into the gulf. The gulfs 
largest islands are Ángel 
de la Guarda and Tiburón. 
Gulf of Carpentaria, an arm of the Arafura Sea, 
stretches into northern Australia. It is about 480 kilome- 
tres wide and 640 kilometres long. The waters are shal- 
low in most areas. Mud flats and mangrove swamps lie 
along its shores. For location, see Australia (maps). 
Gulf of Finland. See Baltic Sea. f 
Gulf of Fonseca. See Honduras (The Southern Coast; 
map). 

Gulf of Genoa. See italy (physical map). 

Gulf of Guinea. See Africa (physical map). ( 
Gulf of Mexico is a great curved arm of the Atlantic 
Ocean. It is almost surrounded by the United States and 
Mexico. The gulf forms a huge ocean basin that covers 
nearly 1,800,000 square kilometres. It is 1,300 kilometres 
long (north to south) and 1,770 kilometres wide. The 
Yucatan Channel connects the Gulf of Mexico with the 
Caribbean Sea, and the Straits of Florida join it to the At 
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lantic Ocean. Warm gulf waters flowing through the 
Straits of Florida form an important Atlantic current 
called the Gulf Stream (see Gulf Stream). 

The low, level coastline of the Gulf of Mexico is about 
4,800 kilometres long. It has hundreds of lagoons and 
many salty marshes bordered by sand bars. The coast 
has few good harbours. The best are the gulf ports of 
Veracruz, Mexico; Galveston, in Texas; Mobile, in Ala- 
bama, and Pensacola and Tampa, in Florida, U.S.A; and 
Havana, Cuba. 

The water of the gulf is deepest (3,850 metres) near 
the coast of Mexico. The greatest depth of the gulf in 
other places is about 3,000 metres. The Yucatán Channel 
and the Straits of Florida are not nearly so deep. The 
gulf has many shallow places with gently sloping beds, 
formed by the silt poured in by rivers. 

The Mississippi is the largest river that empties into 
the Gulf of Mexico. Others are the Rio Grande, the Mo- 
bile, and the Apalachicola. Many keys, or small islands, 
lie in the gulf off the coasts of Florida and Yucatan. 

See also Mississippi River. 

Gulf of Oman. See Persian Gulf (map). 

Gulf of Riga. See Estonia (Land and climate). 

Gulf of Saint Lawrence is a deep arm of the Atlantic 
Ocean, and the largest gulf on the North American 
coast, except for the Gulf of Mexico. The Gulf of Saint 
Lawrence is partly bordered by Newfoundland on the 
east, and by Nova Scotia and New Brunswick on the 
south. It washes the eastern shores of Quebec. The gulf 
is the outlet of the Saint Lawrence River and the Great 
Lakes, which are the chief highways of trade for eastern 
Canada and the northern United States. 

Since the opening of the deepened Saint Lawrence 
Seaway in 1959, large oceangoing vessels have been 
able to sail from the Gulf of Saint Lawrence to the far- 
thest ends of the Great Lakes. The Saint Lawrence Sea- 
way makes the gulf the gateway to the transatlantic trade 
of the North American interior. The gulf enters the At- 
lantic by two channels, Cabot Strait, the larger of the 
channels, extends for over 95 kilometres between Cape 
Breton and Newfoundland. The Strait of Belle Isle lies 
between Labrador and Newfoundland. For location, see 
Canada (physical map). 

Telegraph cables cross the Gulf of Saint Lawrence, 
and many steamers sail between Quebec and the Atlan- 
tic Provinces, The tides are low, but the changing cur- 
rents, dense fogs, and floating ice often make shipping 
dangerous. Prince Edward Island is in the south end of 
the gulf. Anticosti Island is near the mouth of the Saint 
Lawrence River. Smaller islands lie in the southern part 
of the gulf and along the northern shores. 

Both the Gulf of Saint Lawrence and the Saint Law- 
rence River were discovered by Jacques Cartier. On his 
second trip, on Aug. 10, 1535, Cartier entered a bay on 
the north coast of the gulf. It was the feast day of Saint 
Lawrence, and he called the bay the Baye Sainct Lau- 
~~ This name was gradually applied to the gulf and 
river, 

See also Saint Lawrence River; Saint Lawrence Sea- 
way. 

Gulf Saint Vincent is an inlet of the Indian Ocean 
that stretches 144 kilometres into South Australia. Port 
Adelaide stands on its eastern shore. For location, see 
South Australia (map). 
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Gulf Stream is a major ocean current. This swift cur- 
rent forms the northwestern edge of a large, clockwise 
system of currents in the North Atlantic Ocean. The Gulf 
Stream has an important effect on climate, transporta- 
tion by sea, and the circulation of nutrients and wastes 
in the ocean. 

The Gulf Stream was named by the American states- 
man and scientist Benjamin Franklin, Franklin thought 
the current started in the Gulf of Mexico. However, the 
Gulf Stream forms in the western Caribbean Sea and 
flows through the Gulf of Mexico and the Straits of Flor- 
ida. It moves north along the east coast of the United 
States to Cape Hatteras in North Carolina, where it turns 
northeast. Part of the current later recirculates, forming 
a countercurrent. Other major ocean currents in the 
North Atlantic system include the North Equatorial Cur- 
rent, North Atlantic Current, and Canary Current. 

Effects of the Gulf Stream. The Gulf Stream, 
warmed by the hot Caribbean sun, ranges from 6 to 10 
Celsius degrees warmer than the surrounding water. In 
winter, the temperature of the current east of Cape Hat- 
teras is warmer than the air temperature, and the water 
warms the air. The westerly winds that blow toward Eu- 
rope are thus warmed as they cross the Gulf Stream. 
The British Isles and Norway have milder winters than 
other regions of the same latitude because this warm air 
blows over their coasts. 

The swift flow of the Gulf Stream plays an important 
role in sea transportation. For example, ships sailing 
from the Panama Canal to New York City travel with the 
Gulf Stream and get a boost from its current. 

Another important effect of the Gulf Stream is its cir- 
culation of water along the east coast of the United 
States. Cities and industries dump wastes into the ocean 
in that area, and the flow of the current helps scatter and 
dilute the pollutants. The current also brings nutrients 
from the ocean floor to the surface, which promotes the 
growth of aquatic organisms that live there. These or- 
ganisms, in turn, are eaten by various kinds of fish. 

The path of the Gulf Stream, unlike that of a river, 
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The Gulf Stream originates in the western Caribbean Sea. It 
passes through the Gulf of Mexico and the Straits of Florida, and 
then flows northeast along the North American coast. At the 
Grand Banks, the Gulf Stream breaks up into several currents. 
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Satellite photographs of the Gulf Stream enable scientists to 
study and map daily variations in the current’s route and surface 
patterns. The satellite picture above reveals only a small portion 
of the current along the North American coast. 


varies somewhat from day to day. The current originates 
in the western Caribbean Sea as the result of westward- 
blowing trade winds (see Trade wind). It then flows into 
the Gulf of Mexico, where it forms a large loop that may 
reach the mouth of the Mississippi River. As the Gulf 
Stream moves through the Straits of Florida, it reaches a 
surface speed of about 5 knots. Its volume of flow in this 
area is about 30 million cubic metres of water per sec- 
ond. This is more than 50 times as great as the total flow 
of all the rivers in the world. 

The Gulf Stream travels north along the Florida and 
Carolina coasts until it heads northeast at Cape Hatteras. 
The path of the current then becomes twisted as large 
swirls of warm water break off, and colder water from 
the north sweeps southward across its route. A portion 
of the Gulf Stream forms a countercurrent that flows 
south and then west. This countercurrent rejoins the 
Gulf Stream on its seaward side along the Florida and 
Carolina coasts, adding to the volume and strength of 
the current. 

The main part of the Gulf Stream continues northeast 
until it breaks up into swirling currents called eddies, 
This breakup occurs east of the Grand Banks, off the 
coast of Newfoundland. Some of the eddies drift toward 
the British Isles and Norway and form the North Atlantic 
Current. An even larger Portion of the Gulf Stream flows 
south and east. The water becomes part of countercur- 
rents that flow westward or it joins the Canary Current. 

Scientists use orbiting space satellites to follow the 
flow of the Gulf Stream. These satellites map the tem- 
perature and colour of the currents surface patterns, 
Gull is a type of long-winged bird about the size of a pi- 
geon or larger. Gulls are often seen swooping over 
most large bodies of water. Most gulls make their home 
near the ocean, but they also live on inland waters, Gulls 

are close relatives of another kind of sea bird, the tern. 

The adults of many species of gulls are pearl-grey 

above and white below. The feathers of some species 
also show some black, brown, or grey. The colours 
change with the season and with the age of the birds, 


Young birds look greyish or brownish. Some kinds be- 
come white the second year, while others may not grow 
their adult feathers until they are four years old. Most 
gulls have broader wings, squarer tails, and larger, 
stockier bodies than terns. Gulls look less graceful in 
flight than terns, but they can swim better. Gulls often 
rest by floating on the water. 

Habits. Gulls usually nest in colonies, which may con- 
sist of thousands of breeding pairs. They have elaborate 
courtship displays. They also make aggressive displays 
to drive off any birds threatening their nests. 

Gulls are noisy birds, especially in the nesting season. 
Many of the larger kinds of gulls have loud, barking or 
laughing cries, which they utter with their beaks wide 
open. Gulls generally build fairly large nests. They often 
use seaweed when it is available. They lay two or three 
eggs. The eggs are generally darkish brown or olive and 
are heavily blotched. 

Newly hatched gulls can see and are well covered 
with soft down. The parents feed their young on par- 
tially digested fish and other food. i 

Gulls are chiefly scavengers. Some gulls do occasion- 
ally catch live fish near the surface of the water by diving 
on them, but they prefer carrion (dead animals) and con- 
gregate at fish docks in enormous numbers. They also 
follow fishing boats into port and feed on the offal (soft 
inner parts) from gutted fish. Some gulls also patter with 
their feet on soft sand, which brings marine worms to 
the surface. Many kinds of gulls, especially the larger 
species, eat not only the young of other birds, but even 
young gulls of their own kind. 


il 


Species of gulis include, from top to bottom, the ring-billed 
gull, the herring gull, and the great black-backed gull. These 
birds live along coasts and inland waters. 


Many gulls breed and feed inland. Flocks of gulls 
often follow ploughs, feeding on insects, worms, and 
other creatures uncovered when the soil is turned. 

Kinds of gulls. One of the largest of all gulls is the 
great black-backed gull. \t is 75 centimetres long with a 
wingspan of over 1.5 metres. Great black-backed gulls 
breed along northern Atlantic coasts. The southern 
black-backed gull is only slightly smaller than the great 
black-backed gull. It breeds in Madagascar and along 
the coasts of southern Africa, in much of South America, 
and in New Zealand, the Falkland Islands, and South 
Georgia. The Pacific gull, another large species with a 
black back, nests in Australia. 

The herring gull is about 60 centimetres long and has 
a grey back. It lives in almost all parts of the Northern 
Hemisphere. The California gull, similar in plumage to 
the herring gull, nests in western North America and 
winters along the North American Pacific coast. The 
ring-billed gull is another North American species that 
nests mainly inland and winters on the coast. 

The ivory gull is completely white. It nests within 500 
kilometres of the North Pole. The silver gull is a small 
bird found only in the extreme south of Africa, and in 
Australia and New Zealand. 

Scientific classification. Gulls belong to the family Laridae. 
Most gulls belong to the genus Larus. 

See also Kittiwake; Skua; Tern. 

Gullet. See Oesophagus. 

Gulliver's Travels is a great satire in English litera- 
ture, and a favourite children’s story. It was published in 
London in 1726 under the name of Lemuel Gulliver, sup- 
posedly a ship's surgeon and later a captain. In reality, 
Jonathan Swift, the witty dean of St. Patrick's Cathedral in 
Dublin, Republic of Ireland, wrote the book. 

Swift wanted to make fun of people in high office. But 
the tale was so fascinating that even the people Swift at- 
tacked failed to realize its meaning at first. Nearly 80 
years later, a Glasgow painter published a simplified 
children’s version of the first two parts. This version be- 
came a juvenile classic. Many adults enjoy reading the 
Original story in its entirety. 

In the book, Dr. Gulliver describes his fantastic ad- 
ventures in distant lands. The story begins with a ship- 
wreck, Gulliver, the only survivor, swims ashore. He 
finds himself in Lilliput, where the people are only 15 
centimetres high. But the 
Lilliputians take themselves 
very seriously. In writing 
the emperor's description 
of his country, Swift makes 
fun of his own land, and of 
all people who take them- 
selves too seriously. 

Gulliver's second voyage 
takes him to Brobdingnag. 
The people there are tre- 
mendous giants but better 
tempered than the Lillipu- 
tians. Gulliver becomes the 
Pet of a little girl nine years 
old, “and not above 40 foot 
high, being little for her 
age.” He has terrifying ex- 
Periences in this country. 


Gulliver was found by the 
tiny Lilliputians. 


Gumresin 427 


The third part of the book describes Gulliver's voyage to 
several strange lands. The fourth part tells of the country 
of the Houyhnhnms, the wise, talking horses. The Hou- 
yhnhnms domesticate herds of wild Yahoos, which are 
beasts that resemble human beings. 

See also Satire; Swift, Jonathan. 

Gum is any of many sticky substances that have a num- 
ber of uses in industry. Most gums are obtained from 
plants. Manufacturers prepare gum for use by dissolv- 
ing it in water or other liquids. This process forms a mix- 
ture that is generally called mucilage. This mixture is 
used to glue or thicken various products or to preserve 
their form. 

The ancient Egyptians used gum as an adhesive coat- 
ing for the linen in which they wrapped mummies. 
Today, gum is a popular glue for stamps and labels. It 
also binds the colour into paint and cosmetics. It keeps 
whipping cream fluffy and beer foamy by holding in the 
air bubbles. In addition, gum thickens and adds smooth- 
ness to ice cream, pudding, baked goods, and drugs. It 
preserves the shape of sweets by preventing sugar crys- 
tals from bunching together. Gum is used in paper pro- 
duction to keep the wood fibres separated. A gumlike 
substance called chicle is used in chewing gum. 

The best-known natural gum is gum arabic, which 
comes from acacia trees that grow in Africa. Workers 
make slashes in the bark of these trees and collect the 
lumps of sap that form four to six weeks later. Some 
gums are processed from the seeds of certain plants, in- 
cluding flax, guar, locust, psyllium, and quince. Natural 
gum is also produced from seaweeds. 

Gum is also manufactured artificially. Some types of 
gum are made from chemicals. Manufacturers also 
change such natural substances as cellulose and starch 
into gum by means of chemical processes. 

See also Chewing gum; Chicle; Gum arabic; Muci- 
lage; Tragacanth. 

Gum, Bubble. See Bubble gum. 

Gum, Chewing. See Chewing gum. 

Gum arabic is a brittle kind of gum used chiefly in 
making perfumes, medicine, sweets, and mucilage lad- 
hesive). Gum arabic is sometimes called gum acacia. It is 
obtained from the sap of the Acacia senegal, a tree that 
grows in Sudan in Africa. Gum arabic dissolves easily in 
water. When used for mucilage on labels and envelope 
flaps, the gum is mixed with glycerin and sugar. This 
prevents the gum from becoming stiff enough to crack 
and fall from the paper. Gum arabic adds lustre and stiff- 
ening to textiles. 

See also Gum; Lithography; Mucilage. 

Gum resin is a group of vegetable substances that are 
obtained from the leaves, bark, and roots of plants. Gum 
resins usually have a strong taste and smell, and they 
may be either solid or liquid. The chief gum resins are 
ammoniac, asafoetida, gamboge, myrrh, and scammony. 
All of these gum resins contain gums, resin, oil, and col- 
ouring matter. 

Ammoniac is used in medicine to make sedatives. As- 
afoetida and gamboge are used in sedatives and in col- 
ouring fluids. Myrrh is used in medicine as an astringent 
(treatment to slow discharges of blood or mucus), in 
dentistry as a tooth powder, and in perfumery as an oil. 
Scammony is used in medicine as a laxative. 

See also Balsam; Frankincense; Myrrh; Resin. 
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Gum tree is the name of many trees that produce 

gum. One type of gum tree, the sapodilla, produces a 

gum called chicle—an ingredient in chewing gum. Some 

Australian eucalyptus trees are known as gum trees. 

Several North American trees are also called gum trees, 

These include sweet gum, tupelo, and black tupelo. 
Related articles in World Book include: 


Chicle Sapodilla 
Eucalypts or eucalyptus Sweet gum 
Gum Tupelo 
Gumbo. See Okra. 


Gums. See Teeth (Periodontal diseases). 

Gun is a weapon that fires a bullet, a shell, or some 
other missile. Most guns fire by the force of an explo- 
sive, such as gunpowder. But some guns use com- 
pressed gas or a spring as a propelling force. 

Guns are classified according to size. Hand-carried 
guns, called sma// arms, include pistols, rifles, and shot- 
guns. Portable, automatic weapons that can fire from 
400 to 1,600 rounds a minute are called machine guns. 
Large guns are called cannon or artillery. Guns of this 
size may be stationary, as in forts or on ships, or 
mounted on wheels or on self-propelled carriers. 

Gun size is expressed in terms of calibre, the inside 
diameter of the gun's barrel, measured in inches, hun- 
dredths of an inch, or in millimetres or centimetres. A 
45-calibre revolver has a barrel with an inside diameter 
of 4$ of an inch (11 millimetres). A 75-millimetre cannon 
has a barrel with an inside diameter of 75 millimetres. 
Most guns have spiral grooves called rifling on the in- 
side of the barrel. The rifling gives a spiralling motion to 
a bullet or shell to prevent it from wobbling in flight, 
and helps provide accuracy and range. 

No one knows who invented the gun. But most histo- 
rians believe the first guns may have been cannonlike 
weapons used by Arabs in North Africa during the 
1300s. These and other early guns consisted of a brass 
or iron tube with a small hole at the closed end for ignit- 
ing the explosive charge. 

Related articles in World Book. For information on various 
firearms, such as pistols, rifles, and shotguns, see the separate 


articles listed at the end of the Firearm article. Other related ar- 
ticles include: 


Ammunition Cannon Mortar 
Artillery Machine gun Warship 
Bazooka 


The Begleit Panzer self-propelled gun has a 75-millimetre can- 
non on a tank body. It is used to accompany troops into battle, 


Guncotton is an explosive. It is also used in the manu- 
facture of plastics and lacquers. Guncotton is obtained 
when cotton or purified wood cellulose is soaked in a 
mixture of sulphuric and nitric acids. By 1846, C. F, 
Schénbein, a German chemist, had discovered the proc- 
ess for making guncotton. The soaked cotton is drained 
from the acid mixture then boiled in water to remove 
impurities. The cotton is ground to a pulp and drained. 
It is pressed into small slabs, or blocks, while damp. It 
may be dried in air then made into blocks. 

Guncotton that is to be used in the manufacture of 
plastics and some explosives may be boiled again after 
grinding. A centrifugal wringer removes some of the 
water from the boiled cotton. The rest of the water is 
displaced (removed) with ethyl alcohol. 

When ignited, dried guncotton burns very rapidly. A 
blow from a hammer will cause dried guncotton to ex- 
plode. Wet guncotton is safer to handle than dry. Wet 
guncotton will not burn, can be kept in storage indefi- 
nitely, and will not explode unless another explosive 
sets it off. 

Ordinary guncotton burns too fast to be used as an 
explosive in firearms. When it is co/loided (gelatinized) 
in nitroglycerin or other solvents, its burning rate can be 
controlled. Colloided guncotton is a major ingredient of 
smokeless powder. Chemically, guncotton is a type of 
cellulose nitrate or nitrocellulose. Nitrated celluloses 
that have less nitration than guncotton are usually called 
collodion cotton. They are widely used in lacquer and 
plastic products. 

Gundagai (pop. 3,892), a town in southeastern New 
South Wales, Australia, stands beside the Murrum- 
bidgee River, midway between Sydney and Melbourne. 
The Dog on the Tucker Box, a monument on the Hume 
Highway about 8 kilometres north of the town, was cast 
by Frank Rusconi, a local mason. He also built Rusconis 
Marble Masterpiece in the area. Prince Alfred Bridge, 
completed in 1867, has the longest timber viaduct in the 
Southern Hemisphere. More than 80 people were killed 
when the Murrumbidgee flooded in 1852. 


Gundagai and its monument, The Dog on the Tucker Box, have 
been the subjects of many songs and stories. 


Gunn, Mrs. Aeneas (1870-1961), was an Australian 
writer who became famous for her novels based on her 
life and experience in the 
Northern Territory in the 
early 1900s. Her best- 
known books are We of 
the Never-Never (1908) and 
The Little Black Princess 
(1905). We of the Never- 
Never is a novel set in the 
Northern Territory before 
most people had easy ac- 
cess to the interior of Aus- 
tralia. The Little Black Prin- 
cess is the story of an 
Aboriginal girl, Bett-Bett. 
Mrs. Gunn was born Jean- 
nie Taylor in Melbourne. 
Gunn, Neil Miller (1891-1973), was a Scottish writer 
who was closely involved in Scottish nationalism. Gunn 
wrote novels and nonfiction books which showed his 
love and deep knowledge of his native country. His nov- 
els include Morning Tide (1931), Highland River (1937), 
and The Other Landscape (1954). He also wrote short 
stories, plays, travel books, and an autobiography. Gunn 
was born in Highland Region, and worked as a civil 
servant for about 30 years before becoming a full-time 
writer. 

Gunn, Thom (1929- ), gained fame as a leading 
British poet in the 1950's and 1960's. Some of his work 
reflects his interest in the 
world of rebellious youth, 
as in the poem “The Unset- 
tled Motorcyclist’s Vision 
of His Death.” Another as- 
pect of his poetry is a con- 
cern with physical action 
and courage, expressed in 
imagery that is violent and 
direct. 

Many of Gunn's poems 
are difficult to understand, 
even when they are about 
a straightforward subject 
such as pop star Elvis Pres- 
ley: 


Whether he poses or is real, no cat 

Dares to say: the pose held is a stance, 
Which, generation of the very chance 
It wars on, may be posture for combat 


Y, 
h 


TES “ye 
See” 


Mrs. Aeneas Gunn 


Thom Gunn 


Gunn was born at Gravesend, Kent, England, and 
named Thomas William Gunn. He was educated at Trin- 
ity College, Cambridge. He completed his first volume 
of poems, Fighting Terms (1954), while still an under- 
graduate at Cambridge. 

Gunn later published The Sense of Movement (1957), 
My Sad Captains (1961), Positives (1966), and Touch 
(1967). In 1980, he won the W. H. Smith Literary Award 
for his collection Selected Poems 1950-1975. 

Gunnell, Sally (1966- _) is an outstanding British 
hurdler in the 400 metres event (see Hurdling). She won 
a gold medal in the 1992 Olympic Games. Gunnell be- 
came world champion in 1993 with a record-breaking 
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time of 52.74 seconds. She also took gold medals in the 
Commonwealth Games in 1990 and 1994, and she won 
the 1994 European Championships. 

Sally Gunnell was born in Chigwell, Essex. 
Gunpowder is an explosive material that burns rapidly 
to form high-pressure gas. Expansion of this gas inside 
the barrel of a gun can accelerate a bullet to great 
speed. Gunpowder is therefore used as a propellant in a 
variety of ammunition. It is also used in explosives de- 
signed for blasting operations, in fireworks, and in 
fuses. 

Kinds of gunpowder. The first important substance 
used as gunpowder in guns and cannons was black 
powder. Black powder typically consists of 75 per cent 
saltpetre (potassium nitrate), 15 per cent charcoal, and 
10 per cent sulphur. These ingredients are ground into 
fine powders separately, and then mixed together. This 
mixture is dampened with water and pressed into a 
solid chunk, called a cake, in a hydraulic press. The cake 
is then broken up into small pieces, sifted into grains of 
various sizes, and dried. In some cases, graphite is 
added. Grains of black powder range from fine powder 
to pellets. 

Variations of the basic formula for black powder have 
been used for special purposes. Su/phurless gunpow- 
der contains 70 per cent saltpetre, 30 per cent charcoal, 
and no sulphur. It is not as powerful as regular black 
powder, but it causes less corrosion (gradual wearing 
away) of the gun barrel. For commercial black powder 
used in fireworks and blasting, saltpetre sometimes is 
replaced by less expensive sodium nitrate. 

There are several disadvantages in using black pow- 
der, including corrosion, dirt, and large amounts of 
smoke. Such problems have been largely eliminated, 
however, by the development of smokeless gunpow- 
ders. The chief ingredient in these powders is nitrocel- 
lulose. Some smokeless powders also include nitrate 
salts and additives. In others, called co/loided powders, 
the nitrocellulose is dissolved in nitroglycerin. 

History. People in Asia were probably the first to ac- 
quire knowledge of the explosive properties of saltpetre 
and sulphur. This knowledge moved westward, proba- 
bly through contact with the Arabs, and eventually 
reached Europe in the 1200's. Gunpowder contributed 
to changes in the social system of Europe in the 1300's 
and 1400s. The existing system, called feudalism, relied 
in part on stone castles to defend the estates of lords 
and nobles. The castles could not stand against assaults 
by heavy cannon balls fired by gunpowder (see Feudal- 
ism [The decline of feudalism). 

Smokeless gunpowder was developed in the 1800's. 
An early kind of smokeless powder was guncotton, an 
invention of the mid-1840s. It exploded powerfully but 
was dangerous to manufacture. A more useful powder 
was invented in 1864, About 1887, the Swedish chemist 
Alfred Nobel created the first colloided powder. Today, 
smokeless powder is more commonly used in ammuni- 
tion than is black powder. 


Related articles in World Book include: 


Ammunition Guncotton 
Charcoal Rifle 
Cordite Saltpetre 
Explosive Shrapnel 
Greek fire Sulphur 
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Gunpowder Plot was a plan to blow up the English 
Houses of Parliament on Nov. 5, 1605, when King James | 
and a council of government officials were to be pres- 
ent. A group led by Robert Catesby and including Guy 
Fawkes originated the plan (see Fawkes, Guy). This 
group resented the hostile attitude of the English gov- 
ernment toward Roman Catholicism. But the plot was 
discovered and all 12 conspirators were killed. After- 
ward, public hostility toward Catholics grew in England 
and remained strong for more than a century. 

The English hold a festival every November 5, when 
they burn Guy Fawkes in effigy and let off fireworks. In 
memory of the plot, the vaults beneath the Houses of 
Parliament are searched before each new session. 
Gunya is an Australian Aboriginal word for a tempo- 
rary hut or windbreak. It is also spelled gunyah. Euro- 
pean settlers in New South Wales, Australia, used the 
term from an early date. A rough framework of cane or 
saplings covered with branches usually served as ade- 
quate shelter for the Aborigines, who were continually 
moving in search of food. In other parts of the continent, 
a temporary hut was called a humpy; a mia mia, or maia 
maia; or a wurley. 

Guo Moruo (1892-1978), a Chinese scholar, was a lead- 
ing historian and writer in China in the 1900's. He also 
held important posts in the Communist government. 

Guo Moruo was born in Leshan, in Sichuan Province. 
His original name was Guo Kaizhen. His first collection 
of poems, The Goddesses, was published in 1921. In 
1927, Guo Moruo joined the Communist Party and took 
part in the unsuccessful Nanchang uprising. After that 

- he went into exile and lived in Japan for 10 years, 

In 1937, he returned to China to fight against the Japa- 
nese. After the Communists established the People's Re- 
public of China in 1949, Guo Moruo held a number of 
important posts, including president of the Chinese 
Academy of Sciences. He also served as vice premier 
and vice chairman of the standing committee of the Na- 
tional People’s Congress. 

Guppy is a small tropical fish. It rivals the goldfish as 
the world’s most popular aquarium pet. Guppies have 
beautiful, featherlike tails and fins. Many male guppies 
have several bright colours in a pattern on their body, 
and they often look like small jewels. Adult males are 
about 2.5 centimetres long. Female guppies grow about 


E.R Degginger 
Guppies are small tropical fish. The male guppy, shown at the 
top, is more colourful than the female, below. 


twice as long as the males and are mostly grey. 

Guppies are native to the warm, freshwater streams 
of Venezuela and adjacent Caribbean islands. In their 
natural habitat, they feed mainly on such small animals 
as worms, shellfish, and insect /arvae (young). Groups of 
these fish have been released in many lakes and ponds 
throughout the world to control mosquitoes. 

Guppies are closely related to swordtails, mollies, 
and mosquito fish. All these fishes are called livebearers 
because they give birth to live, fully formed young. Most 
other fishes reproduce by laying eggs. Guppies repro- 
duce as frequently as every four to six weeks. The fe- 
male produces from 30 to 50 young at a time. Newborn 
guppies measure only about 3 millimetres long. 

Guppies can survive in water at a temperature as low 
as 13 °C, but the water temperature should normally be 
at least 20 °C. Adult guppies sometimes feed on young 
guppies. 

R. J. L. Guppy, a British scientist working in Trinidad, 
introduced the fish to aquariums in England during the 
1800s. His name became the official common name for 
the species. 

Scientific classification. The guppy belongs to the family of 
livebearing fishes, Poeciliidae. It is Poecilia reticulata. 

Gupta dynasty was a series of rulers of one family 
who reigned in northern India from about A.D. 320 to 
500. The Gupta period is considered India’s golden age. 
Literature, sculpture, and other arts reached peaks 
never attained again in India. 

Rise and fall of the dynasty. The Gupta dynasty 
originated in a family of wealthy landowners who 
gained control of Magadha, a small kingdom in the Gan- 
ges Valley. Pataliputra, the capital of Magadha, became 
the capital of the Guptas. Chandragupta |, who reigned 
from 320 to about 330, founded the dynasty and gained 
more territory through marriage. Samudragupta, who 
ruled from about 330 to about 375, and his successor, 
Chandragupta II, who governed until about 415, seized 
much additional territory, especially to the west and 
south. After 450, Huns from central Asia occasionally at- 
tacked the empire, Skandagupta, who ruled from about 
454 to 467, defeated the first Hun invaders. The Huns fi- 
nally pierced the Gupta defences about 500 and eventu- 
ally conquered much of northern India. But small Gupta 
States existed in eastern India until the mid-500. 

Although the Guptas are called emperors, their em- 
pire was loosely organized. They directly controlled the 
Ganges Valley, but outlying areas had much independ- 
ence as long as they paid tribute to the Guptas. Even in 
the Ganges Valley, villages and cities chose their own 
Officials and managed their own affairs. 

Cultural life under the Guptas was supported by 
the prosperous upper classes of the cities. During the 
Gupta period, music and dance developed the complex 
forms that are the basis of classical Indian music and 
dance today. The detailed, yet restrained, Hindu and 
Buddhist sculpture of the Gupta period became the 
model for later Indian art. Some excellent examples dec- 
orate the Buddhist stupa (dome-shaped monument) at 
Sarnath. Gupta wall paintings included vivid scenes of 
Indian life and events in Buddha's life. Most of the paint- 
ings that remain are in caves, such as those at Ajanta. 

Sanskrit, India’s classical language, flowered during 
the Gupta era. Kalidasa, the nation’s most famous poet 


and dramatist, wrote about love, adventure, and the 
beauty of nature. Many of his works illustrated a moral 
lesson. 

Hindu schools and Buddhist monasteries taught 
grammar, mathematics, medicine, philosophy, and sa- 
cred writings. The Buddhist monastery at Nalanda was 
also a university with large libraries. It attracted students 
of many religions from as far as China and Java. Gupta 
mathematicians invented the decimal system and the 
Hindu-Arabic numerals that we use today. 

The Gupta rulers were Hindus, but both Hinduism 
and Buddhism flourished in the empire. Many temples 
and monuments were erected. In Hinduism, the idol be- 
came important as an object of worship. Idols were of- 
fered food, bathed, and sung to. Many people refused 
to eat meat or to drink alcoholic beverages, and these 
practices are common among Hindus today. 

Indian culture and religious practices of the Gupta 
period spread to other regions, especially in Southeast 
Asia. Many kings in Southeast Asia adopted the Sanskrit 
language and Hindu ceremonies for use in their courts. 

See also India, History of. 

Gurkhas. See Nepal (People). 

Gurnard is the name of some marine fishes that live in 
warm coastal seas. Gurnards have large, angular heads 
with a tapering body and large pectoral (side) fins. The 
lower fin rays can move separately like fingers to ex- 
plore the sea bed for invertebrate food such as mol- 
uscs. 

Flying gurnards \ook similar to other gurnards, but 
belong to a quite unrelated family of fishes. Flying gur- 
nards have one or two spines on the back, just behind 
the head, and greatly enlarged pectoral fins that reach 
almost to their tail. Despite their name, there is no evi- 
coge that flying gurnards can fly or glide through the 
air. 

Flying gurnards live in warm waters of the Atlantic 
Ocean. When alarmed, they display their pectoral fins, 
which have bright blue spots on a red background. 

Scientific classification. Gurnards belong to the sea robin 


family, Triglidae. Flying gurnards belong to the flying gurnard 
family, Dactylopteridae. 
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Gupta art explored both 
Hindu and Buddhist religious 
themes. This relief sculpture 
carved about A.D. 425 deco- 
rates an exterior wall of the 
Dashavatara Temple at Deo- 
garh, India. It portrays the 
Hindu god Vishnu sleeping 
on the coils of a giant serpent. 


Guru. See Buddhism (The Mantrayana); Religion (Hin- 
duism). 

Gustavus I (1496-1560) was the first king of independ- 
ent Sweden. He was the son of a nobleman of the Vasa 
family, Erik Johansson. At 18, he fought for Sweden in its 
struggle for independence from Denmark. After being 
held as a hostage, he escaped to Sweden, raised a peas- 
ant army, and ousted the Danes. In 1523, Gustavus was 
elected king. He provided his people with a good gov- 
ernment and established the Lutheran faith as the state 
religion. See also Sweden (The beginnings of modern 
Sweden). 

Gustavus Adolphus (1594-1632) was king of Sweden 
from 1611 to 1632. He came to the throne as Gustavus II 
when Sweden was at war with Denmark, Poland, and 
Russia. After winning these wars, he led an army into 
Germany in 1630 to save the Protestants there from 
Roman Catholic domination. In 1631, he defeated the 
Catholics at the Battle of Breitenfeld. The following year, 
his troops overwhelmed those of Albrecht von Wallen- 
stein at Lützen. But Gustavus died on the battlefield. His 
victory saved Protestantism in Germany, and won Ger- 
man territory for Sweden. See also Army (The rise of 
modern armies); Oxenstierna, Axel Gustafsson; Swe- 
den (The age of expansion); Thirty Years’ War. 
Guston, Philip (1913-1980), was an American painter 
who gained recognition in the 1940s, largely for his 
melancholy city scenes. About 1947, Guston abandoned 
the use of explicit human figures. Instead, he painted 
shimmering abstractions produced by floating strokes 
of bright colours. Guston applied the strokes freely, in 
the manner associated with the abstract expressionist 
movement. See Abstract expressionism. 

Guston’s work in the 1950's develops mysterious rela- 
tionships among ambiguous forms that seem to move in 
unconfined spaces. His later works are dominated by 
thickly painted strokes of blacks, greys, and silver whites 
that suggest a sombre, powerful feeling. In his final 
years, Guston developed a unique style, painting tragic 
satires and social criticism in a frank, sometimes car- 
toonlike manner. Guston was born in Montreal, Canada, 
and grew up in Los Angeles, California, U.S.A. 
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Gutenberg, Johannes 
(1395?-1468?), invented the 
type mould, which made 
printing from movable me- 
tallic type practical for the 
first time. The invention as- 
sured an adequate supply 
of the letters that were uni- 
formly cast on equal metal 
bodies. Gutenberg and his 
associates used his inven- 
tion in producing splendid 
books in Mainz, Germany, 
during the mid-1400s. 

Gutenberg was born in 
Mainz, a member of the aristocratic Gensfleisch family. 
He used his mother’s name. He may have learned the 
necessary skills in metalwork from an uncle who was 
master of the mint. At that time, Mainz was a centre for 
many goldsmiths and jewellers. As an aristocrat, Guten- 
berg did not have to serve a regular apprenticeship. 

Because of his family’s involvement in local political 
squabbles, Gutenberg spent a number of years in exile 
in Strasbourg. He carried on experiments there to de- 
velop his revolutionary idea of the type mould. The 
mould was one of the earliest precision instruments. 
The type it produced could be ranged in even lines of 
composition. Then, they could be locked firmly together 
under the pressure of quoins (wedges) to make up a 
forme (unit). 

A number of pages containing thousands of pieces of 
type could easily be put on and taken off the press. After 
printing, the type could be separated, and used again to 
set up other pages. Gutenberg adapted the ink for his 
press from materials known to early Flemish painters. 

Long before Gutenberg's time, the Chinese and Kor- 
eans had been printing text and pictures cut on wood- 
blocks. They had even invented movable type made of 
porcelain and metal. But their language was so compli- 
cated, and it required so many different characters, that 
they could not make practical use of the method. The 
idea was lost until Gutenberg applied it successfully to 
the alphabet. Others were struggling to solve the prob- 
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A replica of Gutenberg’s printing press is displayed in the 
inventor's original workshop in Mainz, Germany. 


lem. At least one Dutch printer was well along the road 
to successful typography. But Gutenberg and his associ- 
ates, Johannes Fust and Peter Schéffer, perfected it. 
Their magnificent 42-line Bible, known as the Mazarin 
Bible and Gutenberg Bible, shows that these pioneer 
printers had mastered every technical detail. 

See also Bible (introduction; picture); Book (The de- 
velopment of printed books); Communication (The start 
of printing); Printing (History). 

Guthrie, A. B., Jr. (1901-1991), was an American au- 
thor known for his novels about the Oregon Trail and 
frontier life in the Rocky Mountains. Guthrie's books are 
noted for their historical accuracy, lyrical descriptions of 
nature, and vivid character portrayals. His novel The 
Way West (1949) won the 1950 Pulitzer Prize for fiction. 
The book tells about a wagon train travelling from Mis- 
souri to Oregon in 1846. 

Guthrie's first major novel, The Big Sky (1947), de- 
scribes the lives of trappers and American Indians dur- 
ing the 1830's and 1840s. His other novels include These 
Thousand Hills (1956), Arfive (1970), and Fair Land, Fair 
Land (1983). He also wrote three detective stories, set in 
the modern West. Guthrie's short stories were pub- 
lished in The Big /t (1960). Guthrie wrote the script for 
the Western film Shane (1953). His autobiography is The 
Blue Hen’s Chick (1965). Alfred Bertram Guthrie, Jr., was 
born in Bedford, Indiana. À 
Guthrie, Alexander (1796-1865), a British merchant in 
Singapore, founded the trading house Guthrie and 
Company Limited. Later, the firm became known as 
Guthrie GTS Limited. It is owned by the Malaysian gov- 
ernment. i 

Alexander (‘Sandy’) Guthrie was born near Brechin, in 
Tayside Region, Scotland. His father was a farmer. He 
spent five years in South Africa working for a family 
friend, Thomas Harrington. In 1821, he arrived in Singa- 
pore to represent Harrington's business. From 1823 to 
1833, he worked in the partnership of Guthrie and Clark. 
In 1833, the partnership split up and the company be- 
came known as Guthrie and Company. It engaged 
mainly in the import and export business but also be- 
came involved in growing nutmegs and renting out 
property. 

Guthrie became an influential citizen, serving as a 
Magistrate and a trustee of Raffles’ Institute. In 1837, he 
helped found the Singapore Chamber of Commerce. In 
1847, he left his Singapore business in the hands of his 
nephew, James Guthrie, and returned to Britain. 
Guthrie, Sir Tyrone (1900-1971), was a British theatri- 
cal director and producer noted for his imaginative 
staging techniques. His chief concern was to make plays 
of the past, especially Shakespeare's, meaningful to 
today’s audiences. He directed a production of Hamlet 4 
in which the characters wore modern dress and used in 
formal speech. 

William Tyrone Guthrie was born in Tunbridge Wells, 
Kent, England. He served on the staff of the London Ol 
Vic (now National) Theatre from 1933 to 1945. From 1953 
to 1955, he helped develop the Stratford Festival in On- 
tario, Canada. In the United States, dissatisfied with as- 
pects of the Broadway theatre, Guthrie established a : 
repertory theatre in Minneapolis. He directed this thea 
tre, named The Guthrie Theater, from 1963 to 1966. 
Guthrie was knighted in 1961. 


Guthrie, Woody (1912- » 
1967), was an American 
folk singer and composer. 
His songs and vocal style 
influenced a number of 
other folk singers, includ- 
ing Bob Dylan. Guthrie 
wrote more than 1,000 
songs, including “This Land 
Is Your Land.” 

Woodrow Wilson Guth- 
rie was born in Okemah, 
Oklahoma. He began trav- 
elling when he was about 
16 years old and spent 
much of his life roaming the United States. Guthrie com- 
posed songs about migrant workers and about ordinary 
people who became victims of the Great Depression, 
the business slump of the early 1930's. His songs also 
described the beauty of the American land. Guthrie had 
many personal misfortunes, but his music expressed a 
hopeful view of life. During the last 13 years of his life, 
Guthrie suffered from Huntington's disease, a nerve dis- 
order that caused his death. Guthrie wrote an autobiog- 
raphy, Bound for Glory, which was published in 1943. 
His son Arlo (1947-_) also became a folk music per- 
former. 

Guthrum. See Alfred the Great. 

GUT's. See Grand unified theories. 

Gutta-percha is a milky juice obtained chiefly from 
the Palaquium gutta trees of Malaysia. It is used as insu- 
lation for electric wire. It is also used to make containers 
for acids, surgical bandages, castings, soles for shoes, 
machine belts, and temporary tooth fillings. 

To obtain gutta-percha, workers cut the bark of the 
tree and catch the juice in cups as it flows slowly out. 
The juice is then boiled in open kettles. The boiled juice 
cools, hardens, and is cut into blocks, which range from 
white to a dark-grey in colour. It is so soft that it can be 
dented, and it does not break easily. When it is heated, it 
can be stretched. Gutta-percha without stabilizers can- 
not be exposed to light or air for long periods, or it will 
oxidize and become brittle. 

See also Latex. 

Guy, Thomas (1645?-1724), was a great English public 
benefactor. In 1721, he decided to use almost 250,000 
British pounds of his fortune to build and to endow 
Guy's Hospital, in London. 

Guy was born at Southwark, in London, and educated 
at Tamworth, in Stafford- 
shire. He served an ap- 
prenticeship as a book- 
seller, and then started a 
bookselling business of his 
own. Later, Guy obtained a 
contract to print Bibles for 
Oxford University. He 
earned a large fortune 
from this contract, from his 
bookselling, and from 
careful investment in South 
Sea Company stocks. 

With his fortune, Guy 
aided many charitable 
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causes. He built almshouses and a town hall at Tam- 
worth. He also built and equipped three wards for St. 
Thomas Hospital, in London. 

Guy served as member of Parliament for Tamworth 
from 1695 to 1707. 
Guy of Warwick was the legendary hero of an Eng- 
lish romance. Guy was in love with Felice, daughter of 
the earl of Warwick. But she at first refused to marry 
him. After he had rescued a German princess, killed a 
dragon, and defeated the Muslims, Sir Guy married Fe- 
lice. But he left on a crusade, and when he returned he 
lived as a hermit. Finally, he sent his wife a ring she rec- 
ognized, and they were reunited. 
Guyana is a country on the northeast coast of South 
America. It is a tropical land with large sugar plantations 
and small rice farms. Guyana has valuable mineral re- 
sources, dense forests, and wild mountain country. 
Much of the land is difficult to reach, and some areas 
have never been explored. Guyana is an Amerindian 
(American Indian) word meaning Land of Waters. The 
country's official name is the Cooperative Republic of 
Guyana. Guyana is made up of people from several na- 
tional and ethnic groups. East Indians and blacks form 
the largest groups. 
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Georgetown, Guyana's capital and chief port, is on the coast, 
where the Demerara River empties into the Atlantic Ocean. 


Guyana is a new nation, but it was one of the first 
areas to be settled by Europeans in the Western Hemi- 
sphere. Christopher Columbus sailed along its coast in 
1498. In 1581, the Dutch founded a settlement in what is 
now Guyana and claimed the area. Sir Walter Raleigh 
searched there in 1595 for El Dorado, the legendary city 
of gold. In 1831, the United Kingdom created the colony 
of British Guiana. The colony became the independent 
nation of Guyana in 1966. Georgetown is the capital and 
largest city. 

Government. Guyana is a republic, with a president 
and a 65-member National Assembly. The political party 
that wins the most votes in an election gains the most 
seats in the Assembly, and that party's leader becomes 
president. Fifty-three seats are filled by the popular vote 
and 12 by regional and local representatives. The Na- 
tional Assembly makes the country’s laws, but the presi- 
dent has the power to veto laws, The president appoints 
a prime minister and a Cabinet. 

People. For Guyana's total population, see the Facts 
in brief table with this article. Slightly over half of the 
people of Guyana are East Indians whose ancestors 
were brought from India to work on plantations. Most 
live in rural areas. Some work on sugar plantations. Oth- 
ers live on small farms and grow rice and vegetables. 
Gradually, Guyana's East Indians have been moving to 
cities and towns where many of them work as mer- 
chants, doctors, and lawyers. 

About 40 per cent of the people of Guyana are blacks 
whose ancestors were brought from Africa as slaves. 
Most of them live in cities and towns, They work as 
teachers, police officers, government employees, and as 
skilled workers in the sugar grinding mills and bauxite 
mines. The rest of the people are Amerindians, Europe- 
ans, and Chinese. Some of the Amerindians make their 
living by hunting. Others farm or cut and sell timber. 
Some Amerindians live in remote forest areas in much 
the same way as their ancestors lived. Most Europeans 
and Chinese are business people. 

English is Guyana's official language and is spoken by 
most of the people. Many of the people speak a broken 
form of English called Creole. Hindi and Urdu are widely 
used by Guyana's East Indians, 

Tension between the East Indians and blacks caused 


political difficulty in the 1950's and early 1960's. Most 
East Indians support the People’s Progressive Party. The 
People's National Congress is supported by most blacks, 
The United Force and the Working People’s Alliance are 
supported by people of several ethnic groups. 

About 85 per cent of the people in Guyana can read 
and write. Guyanese children between the ages of 6 and 
14 must attend school. Most education is free for chil- 
dren between the ages of 5 and 16. The government op- 
erates most of the schools. The University of Guyana, lo- 
cated in Georgetown, is the only university in Guyana. 

Land. Guyana is divided into three main regions: the 
coastal plain, inland forest, and highland. 

The coastal plain, a strip of land along the Atlantic 
Ocean, is from 3 to 48 kilometres wide. Most of it lies 
about 1.5 metres below sea level at high tide. Sea walls, 
dykes, and drainage canals keep out the sea. About 95 
per cent of the people live on the plain. Farms cover 
much of it, and the main crops—sugar cane and rice— 
are grown and processed there. 

The inland forest covers a plateau south of the coastal 
plain. The inland forest region covers about 85 per cent 
of Guyana. 

The highland consists of mountains and savannas 
(grasslands with scattered trees). The mountainous parts 
of the highland are in the south and southwest. These 
areas are generally isolated from the rest of the country 
and are difficult to reach. Most of the Amerindians live 
there. The main savanna area covers about 16,000 
square kilometres in the southwest. A smaller savanna 
lies in the northeast. Farmers Operate some small farms 
and raise cattle in the savannas. 

The four main rivers, the Essequibo, the Demerara, 
the Berbice, and the Courantyne, flow north into the At 
lantic. Guyana has two spectacular waterfalls, Great Fall 
on the Mazaruni River, and Kaieteur Fall on the Potaro 
River, 

The coastal plain has a hot, humid climate, with an av- 
erage temperature of about 27 °C and about 230 centi- 
metres of rain a year, More rain falls in the forests, and 
temperatures are higher in the forests and highlands. 

Economy. Agriculture and mining are the major eco- 
nomic activities of the country. Guyana has rich soil, 
valuable forests, large deposits of minerals, and plenty 
of water for hydroelectric power. 


Facts in brief about Guyana = 
——_—— about Guyana _ = 


Capital: Georgetown, 

Official language: English. 3 

Area: 214,969 km? Greatest distances— north-south, 797 km; 
east-west, 467 km. Coastline—435 km. ” 

Population: Estimated 1996 population—843,000; density, 4 
people per km; distribution, 65 per cent rural, 35 per cent 
urban. 1980 census—758,619, Estimated 2001 population- 
892,000. ji 

Chief products: Agriculture—sugar cane, rice. Manufacturing 
and procefsing— sugar, rice, timber, coconuts. Mining— bau 
ite, diamonds, gold. 

Flag: The flag is green (representing agriculture and forests i 
with a red triangle (zeal in nation building) and a golden Larat 
low arrowhead (minerals). The triangle has a black border 
durance) and the arrowhead has a white border (water re- 
sources), 

National anthem: “Guyana National Anthem.” nts. 

Money: Currency unit—Guyana dollar. One dollar = 100 eis 


Sugar cane is Guyana's most important crop and an 
important export. Most sugar cane is grown on large 
plantations. On smaller farms on the coastal plain, many 
people grow rice—the second most important crop. Cit- 
rus fruit, cocoa, coconuts, coffee, and plantains (banana- 
like fruit) also rank as major crops. 

Guyana is one of the world's largest producers of 
bauxite, the ore used in making aluminium. Bauxite is 
one of the country's leading exports. The country also 
has diamond, manganese, and gold mines. 

Forests cover about 85 per cent of the land in Guyana. 
The wood of the greenheart tree, the most important 
kind found there, is used to build wharves. 

Guyana's main roads run through the coastal plain re- 
gion. There are about 130 kilometres of railways. Only 
ferryboats and small vessels can travel on most of the 
rivers beyond the coastal plain. Oceangoing ships can 
sail up the Demerara River for about 105 kilometres. 

History. When European explorers came to Guyana 
in the late 1500's and early 1600's, they found Arawak, 
Carib, and Warrau Indians living in the area. The Dutch 
founded a settlement in what is now Guyana in 1581 and 
claimed the area. Later, Great Britain (now known as the 
United Kingdom [UK] and France also claimed it. In 
1814, Britain gained control, and in 1831, it formed the 
colony of British Guiana. 

Early settlers started sugar plantations and brought in 
black slaves to work on them. Slavery was abolished 
(made illegal) by 1838, and many of the blacks stopped 
working on the plantations. The planters then brought in 
labourers from India to work on the plantations. 

During the 1940s, the British increased their efforts to 
prepare British Guiana for self-government. More of the 
people were allowed to vote, and they elected more 
members of the legislature. 

A new constitution was adopted in 1953, and elec- 
tions were held in April 1953. The People’s Progressive 
Party (PPP), led by Cheddi Jagan, an East Indian dentist, 
won most of the seats in the legislature, But the British 
suspended the constitution and removed the Jagan ad- 
ministration from office in October 1953. They said 
Jagan’s policies threatened to turn British Guiana into a 
Communist state. Jagan’s party returned to office by win- 
ning the 1957 and 1961 elections. 

British Guiana seemed to be nearing independence in 
1961. A new constitution gave the colony control of its 
national affairs, although the UK still controlled its de- 
fence and its relations with other nations. But violence 
between East Indians and blacks broke out in 1962. After 
more outbreaks during the next two years, the UK de- 
clared that another election would have to be held be- 
fore British Guiana could become independent. In 1964, 
the People’s National Congress (PNC) and the United 
Force, the two parties that made up the opposition to 
Jagan’s government, won a majority of seats in the legis- 
lature and formed a coalition government. 

British Guiana became the independent nation of 
Guyana on May 26, 1966. Forbes Burnham, a black law- 
yer and head of the PNC, became Guyana's first prime 
minister and most powerful leader. From 1968 until 
1992, the PNC held a majority of seats in the legislature. 

Guyana's development during the late 1960's was 
marked by few outbreaks of racial violence. Its economy 
expanded, and it worked for economic cooperation 
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among Caribbean nations. During the 1970s, the gov- 
ernment adopted socialistic economic policies. It took 
control of bauxite mines and other industries owned by 
foreign companies. The government also took over the 
major Guyanese industries. 

Also during the 1970's, a number of religious groups 
called cu/ts moved to Guyana from other countries. They 
included the People’s Temple, a cult from the United 
States led by Jim Jones, a Protestant clergyman. The Peo- 
ple’s Temple established a settlement in northern Guy- 
ana that became known as Jonestown. In 1978, Jones or- 
dered the members of his cult to commit suicide. More 
than 900 members, including Jones, then died. Most 
took poison. Some were murdered by other members. 
The incident became known as the Jonestown massacre. 

Burnham served as Guyana's prime minister until 
1980. In 1980, he led a movement that greatly increased 
the power of the presidency and made it the nation’s top 
government office. He then became president. Burnham 
died in 1985. Prime Minister Hugh Desmond Hoyte be- 
came president upon Burnham's death. Hoyte’s PNC 
party won legislative elections later that year, and Hoyte 
began a new term as president. In 1989, the government 
announced economic reforms that included the sale of 
some state-owned companies. In 1992 elections, the PPP 
won the most seats in the legislature. Party leader Jagan 
became president. 

See also Georgetown. 

Gwardar, also called western brown snake, is a dan- 
gerous snake found in northwestern and central Aus- 
tralia. The gwardar is closely related to the brown snake 
of eastern Australia. It may be light brown in colour, or 
brown with bold cream and yellow markings. The gwar- 
dar’s venom glands contain a powerful neurotoxin 
(nerve poison). The bite from this snake can be fatal. 

The gwardar hunts small mammals and other reptiles 
by day. It lives in bushland, farmland, deserts, and also 
in towns. 

Scientific classification. The gwardar belongs to the family 
Elapidae. It is Pseudonaja nuchalis. à 
Gweduc. See Geoduck. 

Gwent was a county in southeastern Wales. It ceased 
to exist as a local government area in April 1996. The 
winding course of the River Usk divides the area in two 
parts. To the west of the Usk, Gwent is mainly urban, 
with much manufacturing industry. To the east of the 
Usk, the area is mainly rural. 

The name Gwent originated about 1,500 years ago, 
after the Romans left Britain. From 1536 until 1974, the 
area was known as Monmouthshire. As Monmouthshire 
fell under the jurisdiction of the English courts, many 
laws made for Wales referred specifically to “Wales and 
Monmouthshire.” Gwent was formed when the local 
government of Wales was reorganized in 1974. It had 
boundaries similar to those of Monmouthshire, except 
that a small area was added in the northwest. In the 
west, small parts of Monmouthshire were taken into the 
new counties of Mid and South Glamorgan. 


People and government 


Two out of every three people in Gwent live in the 
western third of the county. Almost all of these people 
in the west would consider themselves to be Welsh. But 
on the eastern borders, many people identify with Eng- 


436 Gwent 


land rather than Wales. The Proportion of Welsh speak- 
ers in Gwent is lower than in any other Welsh county. 
Only 2 per cent of the population are able to speak the 
Welsh language. 

Recreation and customs. Rugby is the most popular 
team sport, although soccer is also widely played. 
Cricket is popular in the summer. 

Customs and folklore in Gwent include both English 
and Welsh traditions. Some people in areas where coal 
was once mined still believe that omens of impending 
disaster appear from time to time, 

Local government. Gwent included the local gov- 
ernment districts of Blaenau Gwent, centred on Ebbw 
Vale; /s/wyn, which included Abercarn and Risca; Mon- 
mouth, which covered all of the eastern parts of the 


Irish Sea 


e y WALES England 


Gwent was a county in southeastern Wales lying to the north of 
the Bristol Channel. 


Tintern Abbey ruins, near Chepstow in 
southeastern Gwent, lie amid fine scen- 
ery near the River Wye. The Abbey was 
founded in 1131 to house Cistercian 
monks. 


county; Newport; and Torfaen, which included Cwm- 
bran and Pontypool. In April 1996, the county and dis- 
tricts were abolished, and replaced with unitary authori- 
ties, each having all local government powers within its 
own area. 

Gwent has its own police force, with headquarters at 
Cwmbran. The crown court meets at Newport. 


Economy 


Manufacturing is important in Gwent’s economy. 
The main centres of manufacturing industry are New- 
port, Pontypool, and towns in the valleys of western 
Gwent, such as Ebbw Vale. 

Important metal industries are steelworks at Ebbw 
Vale and Newport and a plant producing aluminium at 
Rogerstone in Newport. Products of other Gwent facto- 
ries include nylon at Pontypool, braking equipment and 
valves at Cwmbran, and microchips at Newport. Near its 
docks, Newport has yards for ship repairing and ship 
breaking. A Royal Ordnance factory makes weapons at 
Glascoed, near Pontypool. 

Agriculture. Farms in Gwent now employ a decreas- 
ing number of workers, Most farmers carry on mixed 
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Facts in brief about Gwent a 


Largest towns: Newport, Pontypool, Cwmbran, Ebbw Vale. 

Area: 1,375 km? 

Population: 7997 census—432,300. | 

Chief products: Agriculture—beef and dairy cattle, cereals, A | 
mixed farming, sheep, timber, vegetables. Manufacturing 4 
Processing—aluminium, braking equipment, electronics, 
nylon, pharmaceuticals, steelworks, valves. Mining and 
quarrying—limestone, sandstone. 


Places to visit 


Following are brief descriptions of some of Gwent's interest- 
ing places to visit: 

Abergavenny is a touring centre for the Black Mountains. 
Blaenavon has one of its original ironworks preserved as an in- 
dustrial museum. There is also a mining museum 90 metres 

underground in a real mine. 

Caerleon has the remains of the Roman fortress of Isca, includ- 
ing the amphitheatre, legionary museum, and excavations of 
the barracks. 

Chepstow has a fine old castle perched on a cliff above the 
River Wye. 

Monmouth has a unique stone gatehouse built on the Monnow 
Bridge. A local museum commemorates Admiral Lord Nelson. 

Newport has a transporter bridge. Newport Museum has spe- 
cial collections relating to the Roman town of Venta silurum, 
now called Caerwent, and to the Chartists. 

Offa's Dyke, an ancient earthwork, leads north from Gwent, 
and provides a long-distance footpath for serious walkers. 

Raglan has a historic castle built in the 1400s. The most striking 
feature of the castle is the huge Yellow Tower of Gwent. 

Wye Valley has beautiful scenery alongside the meandering 
river, 


farming, with particular emphasis on dairy cattle. Only 
about 10 per cent of the land in Gwent is used for grow- 
ing cereals. In recent years, farmers have kept more 
sheep and fewer pigs. Farmers have also greatly in- 
creased the number of cattle kept for beef production. 
In areas around Newport, market gardeners grow vege- 
tables. The Forestry Commission grows timber in sev- 
eral parts of Gwent. 

Mining and quarrying. In some parts of northwest- 
ern Gwent, coal mines employed many men throughout 
much of the 1900s. But the last mine in Gwent closed 
down in 1989. Today, quarries produce limestone and 
sandstone. 

Tourism. An increasing number of people are basing 
their holidays on Gwent. They are attracted by its beauti- 
ful scenery and places of historic interest. 

Transportation and communication. The main rail 
line in Gwent has a frequent high-speed train service 
between Newport and London. A branch line links New- 
port with Pontypool and Abergavenny. 

Roads in Gwent were much improved during the 
1960's and 1970's. The M4 enters the county from the 
Severn Bridge and runs along the coast. Newport docks 
are busy, importing iron ore and other raw materials. 
They also export manufactures from a wide area. 

Local weekly newspapers are published from Ebbw 
Vale, Monmouth, Newport, and Pontypool. The BBC and 
ITV provide television programmes to the area from stu- 
dios in Cardiff and Bristol. 


Land 


Location and size. Gwent is a small county. Its maxi- 
mum dimensions are about 35 kilometres from east to 
west and about 42 kilometres from north to south. To 
the northeast and east it is bounded by the English 
counties of Hereford and Worcester, and Gloucester- 
shire. To the south it is bounded by the estuary of the 
River Severn. To the west it is bounded by South and 
Mid Glamorgan, and to the northwest by Powys. 

Land regions. About a quarter of Gwent is made up 
of the mountainous valleys of the coalfield in the west. 
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The central part consists of the lowlands round Usk and 
Raglan. This central lowland is surrounded by hills that 
are wooded in places. The hilly country stretches from 
the Black Mountains in the north, running eastward, and 
forming the Trelleck Plateau near the border with 
Gloucestershire. The plateau stretches south and then 
juts out to the west in a spur running toward Newport. 
The coastal lowlands are marshy in places. The chief riv- 
ers are the Usk and Wye. 

Climate. Gwent has a temperate, mild climate. Its av- 
erage rainfall is less than the average for Wales. Annual 
rainfall averages 1,020 millimetres at Newport and Usk. 
At Tredegar, more than 300 metres above sea level, the 
annual rainfall is 1,630 millimetres. The average midwin- 
ter temperature at Newport is about 6 °C and the aver- 
age in midsummer is about 13 °C. At Tredegar, the cor- 
responding temperatures are 5 °C and 12°C. 


History 


The Romans occupied the area in the A.D. 50's. They 
built a major fortress at /sca Silurum (Caerleon), Caer- 
went, near Caerleon, was one of the few Roman towns 
in Wales. 

After the Romans left, about A.D. 400, this part of 
Wales came to be known as Gwent. For the next 600 
years, constant quarrels between Welsh kings and tribal 
chiefs caused much fighting. Further bloodshed re- 
sulted from war with the Anglo-Saxons, who lived to the 
east, and with Viking raiders. Gwent was soon domi- 
nated during the Norman Conquest, which started in the 
late 1060's. The Normans built castles at Abergavenny, 
Caerleon, Chepstow (Striguil), Monmouth, Newport, and 
Usk. 

The people of the Gwent area suffered considerably 
from the fighting of Owen Glendower's rebellion in the 
early 1400's. Harry of Monmouth, who later became King 
Henry V, helped suppress it. In 1536, Wales was made 
part of the Kingdom of England, and Gwent became the 
county of Monmouthshire. 

The Industrial Revolution had a great effect on Gwent. 
Ironworks developed in the west of the county, with 
coal mines nearby. Canals were built and, later, many 
railways. Thousands of immigrants, both Welsh and 
English, settled in the area. 

Related articles in World Book include: 


Caerleon Offa's Dyke 
Industrial Revolution Severn 
Morgan, Sir Henry Wye 


Newport 


Gwyn, Nell (1650-1687), was one of England's first ac- 
tresses. Before going on the stage in 1665, she sold or- 
anges in the Theatre Royal. Her talent, beauty, and wit 
made her a favourite of King Charles II. Just before the 
king died, he wrote, “Let not poor Nellie starve.” Eleanor 
Gwyn, or Gwynne, may have been born in Hereford or 
London. 
Gwynedd was a county in northwestern Wales. It 
ceased to exist as a local government area in April 1996. 
The area contains the scenic Snowdonia National Park. 
Gwynedd came into existence as a county in 1974, ina 
reorganization of the local government of Wales. It 
makes up 18 per cent of the total area of Wales. Previ- 
ously, the area had been divided up into three counties. 
These counties were Anglesey, which is a large island, 
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Holyhead, in Gwynedd, is an important port for traffic between Britain and Ireland. It lies on 
Holy Island off the west coast of Anglesey. It is connected by rail with London. 


Caernarvonshire, and Merionethshire. Gwynedd also 
took in part of the old county of Denbighshire. 

Most of Gwynedd’s people live along the coast or in 
the river valleys. Gwynedd has retained its Welsh char- 
acter. About 65 per cent of its population speaks Welsh, 
a higher proportion than any other part of Wales. 


> 


People and government 


Recreation. Walking and rock climbing are popular 
in Gwynedd, especially in the Snowdonia area. Facilities 
in Snowdonia National Park include climbing huts, out- 
door activity centres, and mountaineering schools. 

The area has many popular seaside resorts, of which 
the largest is Llandudno. 


Gwynedd was a county occupying the northwestern corner of 
Wales, including the island of Anglesey. 


Local government. Gwynedd included the local 
government districts of Aberconwy, which included the 
valley of the River Conwy; Arfon, which included Bangor 
and Caernarfon; Dwyfor, which included the Lleyn Pen- 
insula; Meirionnydd (formerly Merionethshire), the 
southern part of Gwynedd; and Ynys Môn, the Isle of 
Anglesey. In April 1996, the county and districts were 
abolished, and replaced with unitary authorities, each 
having all local government powers within its own area. 

The crown court meets at Caernarfon. North Wales 
police force covers Gwynedd and the county of Clwyd. 
It has headquarters at Colwyn Bay, in Clwyd. 


Economy 


Agriculture is the main source of income in c 
edd. Farmers in the lowlands specialize in rearing cattle. 
Local creameries prepare the milk for sale and produce 
butter, cheese, and powdered milk. 

Hill farmers specialize in sheep farming. They also d 
keep some beef cattle. The leading crops are grains py 
root crops used for feeding animals. An increasing pro 
portion of the land is used for forestry. 


Facts in brief about Gwynedd 


Largest towns: Llandudno, Bangor, Holyhead. 

Area: 3,865 km?, 

Population: 7997 census—238,600. in, root 

Chief products: Agriculture—beet and dairy cattle, gral bat 
crops, sheep, timber. Manufacturing and processing—@! ring, 
ium, dairy produce, hydroelectrical power, light ply 
nuclear power, plastic, television and film production. 
and quarrying—granite, slate. 


Mining and quarrying. Granite is an important prod- 
uct of quarrying in a few areas, particularly at Penmaen- 
mawr. Slate quarrying was the chief industry in much of 
Gwynedd during the 1800's and early 1900s. In recent 
years, the industry has almost died out. 

Manufacturing and power supply. In the 1960's 
and 1970's, Gwynedd acquired its first large manufactur- 
ing industries. Light engineering factories have been 
opened at Bangor, Llandudno Junction, and Port Dinor- 
wig. A high technology centre at Bangor uses the exper- 
tise of the university to develop new businesses. An alu- 
minium smelting factory is located at Holyhead. An 
older factory at Dolgarrog also produces aluminium. 

Production of hydroelectricity is important in 
Gwynedd. The county has nuclear power stations at 
Trawsfynydd and at Wylfa Head, on the north coast of 
Anglesey. 

Transport and communications. Holyhead is a 
busy port that deals with the mail, passenger, and 
freight traffic between Britain and Ireland. It is also a car- 
ferry terminal for Ireland. 

A main rail line linking Holyhead with London runs 
through Bangor and Conwy. A tubular steel bridge 
called the Britannia Bridge, which was designed by Rob- 
ert Stephenson, carries the line over the Menai Strait 
from Anglesey to mainland Gwynedd. Branch lines con- 
nect the main line with Blaenau Ffestiniog and Llan- 
dudno. From Pwilheli, a line runs south to Aberystwyth 
in Dyfed. Gwynedd also has privately owned narrow- 
gauge railways. The most famous is a rack-and-pinion 
railway that goes to the summit of Snowdon. 

Gwynedd's busiest roads are the A55 and the A5. The 
A55 is a dual carriageway that runs along the North 
Wales coast. It links the county with England. The A5 
connects Holyhead and Bangor with London. It crosses 
the Menai Strait via the Menai bridge, a suspension 
bridge designed by Thomas Telford. 

There are about 15 locally published weekly papers in 
Gwynedd, 4 of which are in Welsh. The county has no 
local daily paper. Independent television and film pro- 
duction companies and associated supply industries 
have rapidly developed in Caernarfon. The industry's 
growth followed the establishment of a Welsh language 
television channel, S4C, in 1982. 


Places to visit 
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Location and size. To the north and west, Gwynedd 
is bounded by the Irish Sea. To the east it borders on 
Clwyd, and to the south on Powys and Dyfed. The coun- 
tys maximum dimensions are about 85 kilometres both 
from north to south and east to west. 

Land features. Anglesey, which is separated from 
mainland Gwynedd by the Menai Strait, is fairly flat. Flat 
areas on the mainland include most of the Lleyn Penin- 
sula, the coastal areas, and some river valleys. 

Most of mainland Gwynedd is mountainous. The 
highest area is Snowdonia, where Snowdon, the highest 
mountain in England and Wales, reaches 1,085 metres. 

The Conwy is the main river in northern Gwynedd. 
The Glaslyn and the Mawddach empty into Cardigan 
Bay. In the south, the Dovey forms part of the border be- 
tween Gwynedd and Powys. 

Climate. The mountain areas are among the wettest 
parts of Britain. Snowdon’s upper slopes have as much 
as 5,080 millimetres of rain each year. Much of the 
moorland has between 2,000 and 2,500 millimetres of 
rain. But along the coasts, and on Anglesey, the annual 
total is between 770 and 900 millimetres. 

Winters are fairly harsh in the inland areas, with much 
snow. But the coastal lowlands and Anglesey are much 
milder. Temperatures in these regions average 5° C in 
January and 16° C in July. 


History 


The Romans conquered Gwynedd in the A.D. 100's 
and built forts at Kanovium (Caerhun) and at Segontium 
(Caernarfon). During the centuries after the Romans left, 
Wales became divided into four kingdoms. One of these 
was Gwynedd, then much larger than it is today. 

The Normans arrived in Gwynedd in 1070 and battled 
for control of the area for the next 150 years. Gwynedd 
was finally conquered by King Edward | in the years 
1282 and 1283. Castles built to strengthen Edward's grip 
on the area include those at Beaumaris, Caernarfon, 
Conway, and Harlech. In the early 1400's, Owen Glen- 
dower, a prince born in Gwynedd, rebelled against Eng- 
lish rule, but his rebellion eventually collapsed (see 
Glendower, Owen). 


Following are descriptions of some of Gwynedd's interesting 
places to visit: 

Aberdaron is a seaside resort. Boats carry passengers to Bard- 
sey Island, a bird sanctuary. 

Aberglaslyn Pass is a beautiful gorge through which pass a 
river and a road between Beddgelert and Porthmadog. 

Bala lies on the shores of the largest natural lake in Wales, Lake 
pores It is a popular tourist centre and provides boating and 

shing. S 

Bangor has many interesting historic buildings, including its ca- 
thedral. Nearby is Penrhyn Castle, which houses some old 
railway locomotives. The Menai Strait is spanned near Bangor 
by its famous bridges. 

Beaumaris has a well-preserved moated castle built during the 
late 1200s, The town is a seaside resort for bathing and yacht- 
ing. 

Beddgelert is a tourist centre for Snowdonia National Park. 

is a famous beauty spot set among wooded hill- 
sides and rapidly flowing streams. 


Caernarfon has many ancient remains, including town walls 
and a castle dating from the 1200's. The town was the birth- 
place of the first Prince of Wales, who became King Edward II. 

Conwy has a castle and town walls. Plas Mawr, a house built in 
1585, houses the Royal Cambrian Academy of Art. 

Criccieth has the former home of British Prime Minister David 
Lloyd George, at Llanystumdwy. The town is a seaside resort 
andhasacastle. . 

Dolgellau is a good centre for walking. It lies at the foot of 
Cader Idris mountain. 

Harlech has a castle built in 1285. The town’s golf course is 
among the finest in Wales. 

Llandudno is the main seaside resort in North Wales. It is an el- 
egantly laid out town with excellent shops. 

Portmeirion, near Porthmadog, is a village built in a fascinating 
mixture of architectural styles, especially Italian ones, during 
the 1900s. 

Snowdonia National Park is an area of beautiful mountain and 
lake scenery that is popular for walking and mountaineering. 
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Some men’s events 


The pommel horse event is performed on a piece of equip- 
ment called a horse. The gymnast uses his hands to support his 
weight and performs various leg movements without stopping. 


The rings is an event held on two wooden rings suspended 
from cables. The gymnast tries to keep the rings motionless 
while he executes a number of manoeuvres with his body. 


The parallel bars event takes place on two long wooden bars. 
While supporting himself with his hands, the gymnast carries 
out acrobatic movements that require great strength. 


After the Wars of the Roses, Henry Tudor became 
King of England in 1485. Henry was a descendant of the 
Tudor family from Anglesey. In 1969, Prince Charles was 
invested as Prince of Wales in Caernarfon Castle. 

Related articles in World Book include: 


Anglesey Harlech 
Castle Menai Strait 
Clwyd Powys 
Dyfed Snowdon 


Gymnasium is a special room or building for instruc- 
tion and practice in physical training. Gymnasiums are 
found in most schools. The word gymnasium comes 
from a Greek word meaning to exercise naked. In an- 
cient Greece, the word was used to mean public places 
set aside for athletic sports. Greek boys and young men 
wore no clothes when taking part in games, in order to 
have freedom of bodily movement. 

In some European countries, gymnasium is the name 
for a type of secondary school. 

See also Gymnastics; Physical education; Physical 
fitness; Education (Ancient Greek education; The Ren- 
aissance). 

Gymnastics is a sport in which each contestant per- 
forms acrobatic exercises on various types of gymnastic 
equipment. Two or more teams compete in a competi- 
tion, which takes place in a gymnasium. Men's and 
women’s teams have separate competitions. Judges 
watch each gymnasts performance, called a routine, 
and decide what score he or she has earned. Gymnas- 
tics helps develop balance, endurance, flexibility, and 
strength. Most women gymnasts reach their peak in 
their teens. Top men gymnasts average 21 years of age. 

Friedrich Jahn, a German schoolteacher, built the first 
modern gymnastics equipment in the early 1800's. Gym- 
nastics has been a part of the Olympic Games since the 
modern Olympics began in 1896. During the 1970s, 
worldwide television coverage of the Olympics helped 
gymnastics grow remarkably as a spectator sport. 


Men's events 


A men’s gymnastics competition consists of six events 
that are held in a set order. These events, in order of 
performance, are the (1) floor exercise, (2) pommel ‘ 
horse, (3) rings, (4) horse vault, (5) parallel bars, and (6) 
horizontal bar. Men who compete in all six events are 
called all-around gymnasts. Those who enter only one 
or two events are called specialists 

The floor exercise is performed on a mat that meas- 
ures 12 metres square. The gymnast performs a continu- 
ous series of movements that require balance, flexibility, 
and strength. These movements include handsprings, 
leaps, somersaults in the air, and tumbling. The floor ex 
ercise must be completed in not less than 50 sec onds 
and not more than 70 seconds, i 

The pommel horse, or side horse, is named after 
the padded piece of equipment on which this event I$ 
held. The horse measures about 165 centimetres long 
and about 35 centimetres wide. It has two wooden han 
dles on top called pommels which are about 125 centi- 
metres from the floor. The gymnast uses the pommels t0 
support his weight entirely with his hands. He swings 
his legs in circles around the sides and top of the horse 
without stopping. He also performs a movement called 
the scissors, beginning with one leg on each side of the 


horse. He switches the positions of his legs as he swings 
them from side to side. He must frequently support him- 
self with only one hand while raising the other hand to 
swing his legs past. 

The rings. This event is performed on two wooden 
rings suspended from cables about 250 centimetres 
above the floor. The gymnast leaps up and grasps the 
rings and then tries to keep them motionless while per- 
forming various movements. These include handstands 
and complete circular swings. The athlete supports his 
body in various strength positions, which require excep- 
tional power. In a movement called the cross, for exam- 
ple, he supports himself in an upright position with his 
arms extended sideways. The event also includes hold- 
ing positions, which require him to remain motionless 
for two seconds. 

The horse vault is performed on a stand that resem- 
bles the pommel horse but has no pommels. In this 
event, the gymnast vaults across the length of the horse. 
He approaches the horse at a run and jumps up and for- 
ward from a low springboard. He places one or both 
hands on the horse for support as he goes over. He may 
twist around in the air, do a somersault, or perform any 
one of several movements. In some competitions, the 
gymnast vaults twice and his final score comes from an 
average of his two vaults. In international competition, 
the gymnast vaults once. 

The parallel bars. In this event, the gymnast per- 
forms on two long wooden bars about 165 centimetres 
high and slightly more than shoulder width apart. He 
supports himself on the bars with his hands while per- 
forming handstands, swings, twists, and other acrobatic 
movements. The gymnast may perform several holding 
positions on the parallel bars. In each one, he must re- 
main motionless for one or two seconds. In addition, he 
performs various strength movements that require great 
arm power and must be done slowly. 

The horizontal bar event takes place on a somewhat 
flexible steel bar fastened about 250 centimetres above 
the floor between two supports. The gymnast holds the 
bar with one or both hands and swings around it repeat- 
edly. He performs several acrobatic movements without 
coming to a full stop. During this routine, he must re- 
verse his position, which involves a change of grip on 
the bar. He also must perform manoeuvres that require 
him to release his grip and regain it again while in the 
air. Many gymnasts finish this event with a spectacular 
dismount from the bar. They swing rapidly around the 
bar, let go, and twist or somersault in the air before 
landing on their feet. 

All-around competition for men consists of all six 
events. In national and international competitions, an all- 
around competitor must perform a compulsory routine 
in each event. This routine involves a set sequence of 
movements, The gymnast then performs an optional 
routine in each of the six events, doing whatever move- 
ments he chooses. Only all-around gymnasts compete in 
international competition. 


Women’s events 


A women’s gymnastics competition has four events. 
In order of performance, they are (1) side horse vault, (2) 
uneven parallel bars, (3) balance beam, and (4) floor ex- 
ercise. Most women gymnasts enter all these events. 
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Some women’s events 


The side horse vault consists of leaping across the width of 
the horse. After a running start, the gymnast jumps from a 
springboard, bracing her hands on the stand as she goes over. 


The uneven parallel bars event is performed on two wooden 
bars. The competitor swings back and forth from bar to bar and 
executes difficult manoeuvres while in constant motion. 


The balance beam is held on a long wooden beam. The gym 
nast tries to use the full length of the beam while she performs 
acrobatic movements. jumps, leaps, running steps, and turns 
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The side horse vault is performed on the same 
equipment used in men’s horse vaulting. But women 
gymnasts vault across the horse's width rather than its 
length. In most competitions, the gymnast vaults twice, 
but only the higher of the two scores counts. 

The uneven parallel bars. In this event, gymnasts 
compete on two parallel wooden bars, one about 230 
centimetres above the floor and the other about 150 
centimetres high. The athlete swings around one bar at 
a time, performing manoeuvres that require great flexi- 
bility and agility. She switches rapidly back and forth 
from one bar to the other, trying to keep in constant mo- 
tion. 

The balance beam. This event involves a long 
wooden beam about 10 centimetres wide. Competitors 
perform jumps, leaps, running steps, and turns on it and 
try to use the beam’s full length. The best performers 
also do cartwheels, back handsprings, and somersaults. 
The routine must last at least 1 minute 10 seconds but 
not more than 1 minute 30 seconds. 

The floor exercise is performed on a mat that re- 
sembles the one used in the men’s floor exercise. 
Women gymnasts perform this event with a musical ac- 
companiment. Each contestant designs her routine to 
match the tempo and mood of the music she has se- 
lected. She must take at least 1 minute 10 seconds and 
not more than 1 minute 30 seconds to demonstrate her 
skill in acrobatics, dancing, and tumbling. 

All-around competition for women includes all four 
events. In national and international competitions, every 
competitor performs a compulsory routine in each 
event and then an optional routine in each. International 
competition is open only to all-around gymnasts. 

Rhythmic gymnastics is a separate type of gymnas- 
tics competition. In rhythmic gymnastics, gymnasts per- 
form a dance routine while executing manoeuvres and 
stunts with a piece of hand-held equipment. The equip- 
ment may be a ball, club, hoop, ribbon, or rope. Rhyth- 
mic gymnasts perform on a mat similar to the one used 
in floor exercise competition. The routines are per- 
formed to music and last from 60 to 90 seconds. Con- 
testants are judged on their grace and the difficulty of 
their manoeuvres, including the skill with which they re- 
lease and catch the equipment. In 1984, rhythmic gym- 
nastics became an event in the Summer Olympic 
Games. 


Gymnastics competition 


Judging. Judges of gymnastics competitions carefully 
watch each compulsory routine for such flaws as falls, 
improper body position, omissions, slowness, and 
stops. In the optional routines, the judges base their 
scores on difficulty, form, and the combination of move- 
ments. 

A perfect score for any event is 10.00. The judges sub- 
tract points or tenths of a point for each flaw. In optional 
routines, the judges may award bonus points for espe- 
cially difficult or original movement. 

In men’s competition, five judges, including one 
called a head or superior judge, score the performance 
of each gymnast. In most cases, the score of the head 

judge is not used. Instead, the head judge takes the 
scores of the other judges and eliminates the highest 
and lowest ones. The head judge computes an athlete's 


final score by averaging the two middle scores. If the 
difference between the two middle scores exceeds a 
certain range, the head judge's own score is used as a 
guide in adjusting the final score. At an international 
competition, each team’s top five individual all-around 
scores are added together for the team score. 

In women’s competition, there are seven judges, in- 
cluding a head judge. The highest and lowest scores of 
the six other judges are dropped and the remaining four 
are averaged to produce the final score. 

See also Olympic Games (table; pictures). 
Gymnosperm is the name of one of the two large 
groups of seed plants. The plants have naked, or uncov- 
ered, seeds. The term gymnosperm comes from two 
Greek words meaning naked and seed. The other 
group, called the angiosperms, consists of plants whose 
seeds have a protective ovary (seed case). 

Gymnosperms are woody perennials which are 
among the largest and oldest living plants. There are 
about 800 species. About 600 are conifers such as the 
pines, firs, spruces, and balsams. These cone-bearing 
trees make up the largest division (group) of gymno- 
sperms. The tropical and subtropical cycads, also gym- 
nosperms, are among the most primitive living seed 
plants (see Cycad). The ginkgo, also called the maiden- 


Winged seed 


A gymnosperm is a plant that has exposed seeds. The pine 
tree, which bears seeds upon cone scales, is a gymnosperm. 


hair tree, is another primitive gymnosperm (see a l 

Many of the gymnosperms are evergreen with a wide 
variety in the structure of the leaves. They do not bear 
flowers. Tiny male cones produce the pollen, which is 
usually spread by the wind. The naked, or exposed, 
seeds are borne between the scales of the female cones 
and drop when they become ripe. Gymnosperms pro” 
vide the source of many valuable products such as tat 
turpentine, rosin, and timber. i 

Scientific classification. Gymnosperms belong to the pan 
nome Coniferophyta, Cycadophyta, Ginkgophyta, and Gneto- 
phyta. 


See also Angiosperm; Conifer; Seed. 
Gynaecology. See Obstetrics and gynaecology: 
Györ (pop. 129,116) is a major commercial and inde 
trial city in northwestern Hungary. It lies where the Rå 
River and a branch of the Danube River meet. For loca- 
tion, see Hungary (political map). - 

Györ serves path iabaieteota eactre for the ae : 
ing region, which is linked to the city by rail and roae. 
The city's chief manufactured products are machines 


and textiles. Györ has a cathedral that dates from the 
1100's and several houses built in the baroque style of 
architecture. Roman soldiers established a camp on the 
site of what is now Györ in about A.D. 50. During the 
Middle Ages, the community gained importance be- 
cause of its strategic location on the route between Vi- 
enna, Austria, and what is now Budapest, Hungary. It be- 
came a commercial, intellectual, and religious centre for 
western Hungary. Gyér's industrial development began 
during the mid-1800s and has been especially rapid 
since World War Il ended in 1945. 

Gypsies, also spelled Gipsies, are a group of wander- 
ing people whose ancestors originally lived in India. 
Today, Gypsies live in almost every part of the world. 
Some have settled down, but many Gypsies are still no- 
mads. 

No one knows how many Gypsies there are, because 
they are organized into small groups and usually avoid 
contact with official census agencies. Estimates of the 
Gypsy population throughout the world range from 1 
million to more than 6 million. The largest numbers of 
Gypsies live in eastern Europe. There are many groups 
of Gypsies, including the Ca/é of Spain, the Manouches 
of France, and the Sinte of Germany. The Rom tribes are 
the largest group of Gypsies and live in nearly every part 
of the world. 

Culture. A Rom family consists of a husband and 
wife, their unmarried children, their married sons, and 
the sons’ wives and children. In many cases, a group of 
related families forms a band that lives together and co- 
operates in economic matters. The highest authority is 
the kris, a system of rules of conduct based on Rom reli- 
gious and philosophical beliefs. 

Most Gypsies speak the language of the people 
among whom they live. However, many also speak their 
own native language, often called Romany, which be- 
longs to the Indo-Iranian group of languages. Romany 
varies from place to place. 

Gypsies have long been noted as musicians and danc- 
ers. They have borrowed from and added to the music 


A lively Gypsy wedding dance is performed by friends and 
relatives following a wedding ceremony. Gypsies are well 
known for their musical skills, and many of them become pro- 
fessional singers and dancers. 


Gypsum 443 


and dance of other peoples. Large numbers of Gypsies 
follow traditional Gypsy occupations, such as fortune- 
telling, metal-working, horse trading, and animal doc- 
toring. However, many have other vocations. 

History. The Gypsies left India about A.D. 1000 and 
began to wander westward through the Middle East. 
They first arrived in western Europe during the early 
1400's, claiming to have come from a country called Lit- 
tle Egypt. The word Gypsy is a shortened form of Egyp- 
tian. 

The Europeans welcomed the Gypsies at first. But 
they soon turned against the Gypsies as the newcomers 
wandered through Europe, telling fortunes and beg- 
ging. The Gypsies stayed in Europe despite growing 
prejudice against them. After Europeans began to colo- 
nize the Americas, some Gypsies settled in the new 
lands. 

During World War II (1939-1945), the Nazis murdered 
thousands of European Gypsies. Today, more and more 
Gypsies are settling down, but they preserve their 
unique culture. 

See also Cave dwellers; Flamenco. 

Gypsophila is a plant 
that has masses of tiny star- 
like flowers. There are over 
120 species of gypsophila. 
The most common culti- 
vated types are grown as 
annuals or perennials and 
have white or pink flowers. 
Some small species of gyp- 
sophila are grown in rock 
gardens. Larger ones are 
grown for cut flowers. 

Gypsophilas are Old 
World species that grow 
mainly on limestone soils. 
Gypsophilas like an open, 
sunny position, and a well- 
drained soil. 

Scientific classification. 
Gypsophilas belong to the pink 
and carnation family, Caryophyllaceae. 

Gypsum (chemical formula, CaSO, 2H,0) is a white to 
yellowish-white mineral used to make plaster of Paris. 
Large beds of gypsum formed when sea water evapo- 
rated, leaving dissolved calcium and sulphate to form 
deposits of gypsum. Gypsum is so soft that it can be 
scratched with the fingernail. Sometimes it forms trans- 
parent crystals called se/enite or fibrous crystals called 
satin spar. 

The chemical formula of gypsum shows that it is a hy- 
drate of calcium sulphate. A hydrate contains water. 
When gypsum is heated, it loses three-fourths of its 
water. This process, called ca/cination, changes the gyp- 
sum to the fine white powder called p/aster of Paris. The 
plaster hardens after it is mixed with water and exposed 
to the air. Plaster of Paris is used to make all types of 
casts. 

Heating gypsum at high temperatures will drive off all 
the water. Calcined gypsum in this form is used in the 
building industry for base-coat plaster, plasterboard, 
lath, and wallboard. It is also used as a filler in such 
products as sweets and paint. 


Perennial gypsophila 
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Ground gypsum (/and plaster is sometimes used as a 
fertilizer for soils that need calcium. It is not used much 
today, because ground limestone and prepared fertiliz- 
ers contain more calcium. Raw gypsum is used to keep 
Portland cement from hardening too quickly. It is also 
used to make paint, filters, insulation, and wall plaster. 

Most of the “hard” water from springs and wells con- 
tains dissolved gypsum. When the water is boiled or 
evaporated, some of the gypsum forms a white crust in 
the vessel. 

Gypsum is a common mineral found throughout the 
world. The United States produces and uses more gyp- 
sum than any other country. Canada, France, Japan, and 
Iran are the leading sources outside the United States. 
The name plaster of Paris comes from gypsum deposits 
in the Paris Basin, France. Gypsum is also found in the 
form of a/abaster, which consists of large, fine-grained 
white stones. Alabaster is often carved into vases or or- 
naments. 

See also Alabaster; Hardness; Mineral (picture); Plas- 
ter of Paris. 

Gypsy moth is a member of the tussock moth family 
that is destructive to forest and fruit trees, particularly in 
North America. Gypsy moth caterpillars eat the leaves of 
both broadleaf and needleleaf trees. During large out- 
breaks, the caterpillars can completely strip a tree of its 
leaves. A single stripping can kill a needleleaf tree, and a 
broadleaf tree may die after being stripped of leaves 
over several consecutive years. Gypsy moth caterpillars 
are particularly destructive to oak trees. 

About 1869, gypsy moths from France were acciden- 


The gypsy moth can be a destructive forest pest. During its 
caterpillar stage, above, the insect eats tree leaves. The adult 
moth, below, does not feed. The adults die soon after mating. 


tally introduced into the forests of Massachusetts, in the 
U.S.A. Since then, the moths have spread as far north as 
southern Canada, as far south as Virginia, and westward 
through New York and Pennsylvania. 

The caterpillars hatch in spring. They are brown to 
black with tufts of hairs. Older caterpillars have five 
pairs of blue spots and six pairs of red spots on their 
backs. The caterpillars reach their full size of 3.8 to 64 
centimetres by midsummer. The insects then enter the 
pupal stage. After 10 to 17 days in a hard, brown pupal 
shell, the insects emerge as adult moths. The brownish 
male moths are strong fliers. The cream-white females 
are much larger but cannot fly. The adult moths do not 
feed. After mating, the females lay amber-coloured clus- 
ters of fewer than 100 to more than 1,000 eggs. 

Gypsy moth control. Natural enemies of gypsy 
moths include predatory and parasitic insects, disease- 
causing microbes, and insect-eating birds and mam- 
mals. To control the moths in North America, scientists 
have introduced a predatory beetle, six species of para- 
sitic wasps, and four species of parasitic flies from Eu- 
rope and Asia. These insects have helped control the 
moth population, but they have not completely pre- 
vented outbreaks. 

Gypsy moths can be destroyed by coating the egg 
clusters with creosote or collecting and sealing them in 
cans. Caterpillars can be collected by banding tree 
trunks with coarse cloth or a sticky substance called 
tanglefoot. Spraying trees with insecticides in the spring 
kills gypsy moths but can produce undesirable environ- 
mental effects. 

Scientific classification. The gypsy moth belongs to the 
family Lymantriidae. It is Lymantria dispar. 

See also Tussock moth. 

Gyrocompass is a mechanical device that determines 
direction. It is used in navigating all major commercial 
and naval ships, and some aircraft and land vehicles. A 
gyrocompass is more accurate than a magnetic com- 
pass, which relies on the earth's magnetic field to indi- 
cate magnetic north. A gyrocompass points to true 
north, or geographic north. \t is not affected by mag- 
netic forces or by the rolling and pitching of the vehicle. 

An instrument called a gyroscope enables a gyrocom 
pass to indicate direction. A gyroscope consists ofa 
rotor (wheel) mounted on movable frames. When the 
rotor spins at high speed, the axle on which it turns con- 
tinues to point to the same direction, no matter how the 
frames are moved. The axle is called the spin axis. Ina 
gyrocompass, the spin axis is automatically positioned 
parallel to the earth's axis. The rotor is powered by an 
electric motor and enclosed in a case that hangs like @ 
pendulum. The information about the direction appears 
on an indicator on the gyrocompass. 

A gyroscope turns over slowly as the earth rotates. 
This turning, called precession, can cause the spin axis 
be change direction. To offset errors caused by preces- 
sion, a gyrocompass has an intricate system of weights. 
and balances. Changes in the latitude or speed of a vehi- 
cle also can affect the spin axis, and so the navigator 
must correct the setting as such changes occur. In some 
gyrocompasses, a computer makes the corrections. 

A gyrocompass must be protected from vibrations 
and jolts. Some units float in a container filled with oi 
cushion them. On most ships, the gyrocompass is 


mounted in a compartment below deck. Compass infor- 
mation is transmitted to the bridge and other areas. For 
example, the gyrocompass of a warship may be con- 
nected to devices that aim guns and guide missiles. 

The gyrocompass was invented in 1908 by Hermann 
Anschiitz-Kampfe, a German engineer. Elmer A. Sperry, 
an American inventor, also developed a gyrocompass, 
which was demonstrated successfully in 1911 on the 
United States battleship De/aware. 

See also Gyroscope; Gyrosyn Compass; Sperry, 
Elmer A. 

Gyroscope, also called a gyro, is a device that uses 
rotation to produce a stable direction in space. A basic 
gyroscope consists of a spinning wheel or ball, called 
the rotor, and a support system. Once the rotor is set in 
motion, the gyroscope resists any attempt to change its 
direction of rotation. Because of this property, gyro- 
scopes are widely used in flight and navigation instru- 
ments. They provide heading or course information that 
is unaffected by air turbulence or heavy seas. 

Another gyroscopic instrument, the turn-and-bank in- 
dicator, helps aircraft pilots determine the position of 
their plane in the air. Large gyroscopes have also been 
used as stabilizers to reduce the rolling of ships at sea. 
Automatic pilots using gyros can steer a ship or plane 
closer to a course than a human pilot can. Gyroscopic 
devices are also necessary for guiding torpedoes, mis- 
siles, satellites, and space vehicles. 


Gyroscopic properties 

Gyroscopes are useful for detecting changes in direc- 
tion because of the properties of spinning bodies. All 
spinning bodies demonstrate (1) gyroscopic inertia and 
(2) precession. 

Gyroscopic inertia is the tendency of a spinning 
body to resist any attempt to change the direction of its 
axis of rotation. For example, the earth spins around its 
axis, an imaginary line that connects the North and 


A two-degree-of-freedom 


has its rotor and axle 
mounted on two pivoting rings, called gimbals, that enable the 
axle to maintain its direction when the gyro’s support moves. 
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Gyroscopic inertia is the tendency of a spinning body to resist 
change in the direction of its axis. Inertia keeps the axis of a 
spinning top, above, straight up until the top slows. 


South poles. Because of gyroscopic inertia, the north 
axis of the earth continues to point to the North Star as 
the earth moves in its orbit around the sun. 

Gyroscopic inertia enables the axis of a spinning gy- 
roscope always to point in the same direction, no matter 
how the support of the gyroscope moves about. The 
magnitude (strength) of the inertia depends on the dis- 
tribution of the weight of the rotor and the speed of its 
spin. Gyroscopes with most of their weight at the rotor's 
rim have the greatest amount of inertia. Thus, a bicycle 
wheel makes a good gyroscope, but a pencil spinning 
on its point does not. In addition, the faster the rotor 
spins, the more gyroscopic inertia it possesses. 

Precession is the tendency of a spinning body to 
move at right angles to the direction of any force that 
tries to change its direction of rotation. You can use pre- 
cession to guide a rolling hoop. When you roll the 
hoop, it will not fall down if you push from the side 
against the top. It merely turns a corner. The hoop pre- 
cesses, or turns at right angles to the force you have ap- 
plied against it. Similarly, a spinning gyroscope will 
move at right angles to any force that attempts to 
change the direction of its axis. The earth itself pre- 
cesses slightly because the pull of gravity by the sun 
and moon tends to tip it over. 


Direction 
of 
precessio 


Precession is the tendency of a spinning body to move at right 
angles to the direction of an applied force. A bicycle wheel pre- 
cesses when a force is exerted on one side of its axle, above. 
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Kinds of gyroscopes 


Mechanical gyroscopes commonly consist of a 
rotor and axle supported by a fixed frame and base. Ina 
single-degree-of-freedom gyroscope, the rotor and axle 
are mounted on a ring, called a gimbal, that pivots in- 
side the gyroscope’s frame. The gyro can then rotate 
freely around an imaginary line running perpendicular 
to the rotor’s axle. To allow the gyroscope to rotate in a 
second direction, the gimbal can be mounted on bear- 
ings inside another gimbal. A frame and base support 
both gimbals, and the gyroscope’s axle is then free to 
point in the same direction no matter how the frame is 
held. Gyroscopes with two gimbals are called two- 
degree-of-treedom gyros. 

Gyroscope rotors are driven by an electric motor or 
high-speed jets of air. Rotors used in aircraft instru- 
ments may be smaller than 5 centimetres across and ro- 
tate 30,000 times a minute. On the other hand, three gy- 
roscope rotors, 4 metres across, were built in 1933 for 
the gyrostabilizers in the ocean liner Conte Di Savoia. 
Each of these rotors weighed 100 metric tons and ro- 
tated 800 times a minute. 

The bearings on which a gyroscope rotates must be 

_ made with great accuracy, so that they will have as little 
friction as possible. Friction causes the rotor's axis to 
drift away from the proper direction. The best mechani- 
cal gyroscopes use ball bearings that are almost per- 
fectly smooth and round. These gyroscopes are assem- 
bled in special windowless clean rooms because even a 
speck of dust can affect a gyroscope’s performance. Ro- 
tors can also be cushioned to avoid friction by floating 
the rotor in liquid or supporting the bearings with a thin 
layer of pressurized gas. 

El 


sus pes are among the 


gyrosco| 
most accurate gyroscopes made. The rotor in these gy- 


A laser gyroscope provides guidance without using a spin- 
ning rotor. Two laser beams travel in opposite directions 
around a path in the gyro. When the gyro tilts due to a change 
in direction, a detector records the resulting change in the 
beams relationship. 


roscopes is a light ball of beryllium. The ball is sus- 
pended in a vacuum by electrical forces, and magnetic 
forces set the rotor spinning. 
Laser gyroscopes provide directional information 
without using a spinning rotor. In a laser gyroscope, two 
laser beams are sent in opposite directions around a t 
angular or rectangular path known as a ring. Initially, th 
light waves of the lasers are all in step with one anot 
However, if the gyro is tilted—as when an aeroplane 
turns—one of the beams will have to travel farther than 
the other to complete the ring. The beams will thus be 
out of step after travelling around the path. Comput 
then analyse how much the beams are out of step and — 
compute the plane's change in direction. 


History 


The first gyroscope that resembled modern me 
cal gyroscopes was made by G. C. Bohnenberger, 
man inventor, in 1810. In 1852, Jean Foucault, a Frenc! 
physicist, built a gyroscope to demonstrate that the — 
earth rotates on its axis. Foucault named the insti 
from two Greek words—gyros, meaning circle or 
and skopein, meaning to view—because the gyro 
had enabled him to see how the earth revolves on its — 
axis. $ 

The first gyroscopically controlled torpedoes k 
developed during the 1890's. The gyrocompass was i 
vented in 1908 by Hermann Anschiitz-Kampfe, a Ger 
engineer. In 1911, Elmer Sperry, an American scie 
inventor, and manufacturer, developed an improved í } 
rocompass for ships. Sperry also produced gyroscop 
ship stabilizers and some of the first gyroscopic flig 
struments. ; 

The rate-of-turn indicator, the directional gyro, and : 
the artificial horizon were used in aircraft during Worle 
War Il (1939-1945). These instruments permitted safe 
flight at night and precise landing approaches throug 
clouds and fog. 

In the late 1940's and early 1950's, Charles Draper and 
other scientists at the Massachusetts Institute of Tech- | 
nology built the first highly accurate inertial guidance 
systems. Such systems use a combination of gyroscope> 
and other guidance devices to keep a vehicle on its 
course (see Inertial guidance). 

Electrically suspended gyroscopes date fromthe 
19505. By the 1970's, engineers had perfected these 9" 
roscopes for use in aircraft. In the late 1970s, an Í : 
guidance system using laser gyros was chosen for alt= 
line use. Scientists today are working to develop new 
types of gyroscopes, such as low-cost, solid-state laser 
gyros that send light through special transparent op 

res, 


See also Automatic pilot; Foucault, Jean B. Ly Gyro- 9 
stabilizer; Sperry, Elmer A. 
Gyrostabilizer is a large gyroscope that reduces t 
rolling of a ship at sea and makes travel more com! 
able. It is mounted on pedestals bolted to the ships 
framework. A self-contained electric motor drives He 
rotor. Gyroscopic inertia causes the gyrostabilizer to 
sist the rolling effect of waves beating against the 
Most gyrostabilizers account for about one and onena 
per cent of the entire weight of a ship. A number cf ig 
ships and yachts built between World War I and é 
War II used gyrostabilizers. 
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